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INTRODUCTION 


Volumes VII through X of Aerospace Medicine and Biology: An Annotated Bibliography are 
here combined in a single publication. It was compiled by the Aerospace Medicine and Biology Bib- 
liography Project (Library of Congress) under contract to the National Aeronautics and Space Ad- 
ministration and the Department of the Air Force. This publication contains a selection of references 
to journal articles and other pertinent references from the aerospace-life sciences literature that 
were published during the years 1958 (Vol. VII), 1959 (Vol. VIII), 1960 (Vol. IX) and 1961 (Vol. X). It 
concludes a publishing project that has produced a retrospective bibliography on this subject for the 
period 1952 through 1963. 





Previous volumes of this bibliography that have been published are listed below together 
with availability information. 


Vol. I (1952): Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Va. 22151, as PB 121 543, at $4.00 a copy. 


Vol. II (1953): Aerospace Medical Association, Washington National Airport, 
Washington, D. C. 20001, at $5.00 a copy, postpaid in the United 
States and Canada. 


Vol. III (1954): Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Va. 22151, as PB 171 029, at $6.00 a copy. 


Vol. IV (1955): Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Va. 22151, as AD 258 191, at $5.00 a copy. 


Vol. V (1956): Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Va. 22151, as AD 274 064, at $5.00 a copy. 


Vol. VI (1957): Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Va. 22151, as AD 402 638, at $5.00 a copy. 


Vol. XI (1962-63): Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Va. 22151, as N65-21424, at $5.00 a copy. 


The contents of this publication (Volumes VII through X) are arranged in a manner similar 
to that employed in the publication of Volume XI. Subject, scope and the format of references, ab- 
stracts, and indexes are also the same. 


In order to continue this work and accelerate the distribution of information on this subject, 
the National Aeronautics and Space Administration, in July 1964, began publication of Aerospace 
Medicine and Biology: A Continuing Bibliography with Indexes. This annotated abstract-index journal 
serves as a single announcement medium for all pertinent material of the kind that was formerly 
announced by NASA in Scientific and Technical Aerospace Reports (STAR), by the American Institute 
of Aeronautics and Astronautics in International Aerospace Abstracts (IAA) and by the Library of 
Congress project in a section titled "Abstracts of Current Literature", which is included in the journal 
Aerospace Medicine (formerly known as the Journal of Aviation Medicine). The new bibliography is 
issued as a NASA Special Publication and bears the designation NASA SP-7011. Its first issue in- 
cluded pertinent references which appeared during the first half of 1964. Since July 1964, monthly 
supplements to the original issue have been published, and each supplement is identified as follows: 
NASA SP-7011(01), (02), (03), etc. The original issue can be purchased for $5.00 per copy, and supple- 
ments are available at $1.00 per copy. 

















This bibliography, as well as SP-7011 and its supplements, can be obtained without charge 
by NASA offices and contractors, other U.S. Government agencies and their contractors, and non- 
governmental organizations that are working in direct support of NASA programs. Requests for copies 
and additional information should be addressed to NASA's Scientific and Technical Information Division 
(Code USS-AD). Other organizations and individuals can purchase copies from the Clearinghouse for 
Federal Scientific and Technical Information, Springfield, Va., at the prices listed above. 
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ABBREVIATIONS 


The abbreviations used herein for journal titles are intended to save space without sacri- 
ficing ready recognition. Minor words such as articles and prepositions, and occasionally parts of 
long titles have been omitted, and the words and names occurring most frequently in titles are abbre- 
key to the title word abbreviations used: 


viated. The following is a 


Acad. 
Acoust. 
Aeronaut. 
Amer. 
Arch. 
Assoc. 


Bacteriol. 
Brit. 
Bull. 


Canad. 
Coll. 
Compar. 
Corp. 


Dept. 
Dermatol. 
Div. 


Elec. 
Endocrinol. 
Eng. 
Exper. 


Gaz. 
Gynecol. 


Hyg. 


Inc. 
Indus. 
Inst. 


Academy 
Acoustic 
Aeronautical 
America(n) 
Archives 
Association 


Bacteriology 
British 
Bulletin 


Canadian 
College 
Comparative 
Corporation 


Department 
Dermatology 
Division 


Electrical 
Endocrinology 
Engineering 
Experimental 


Gazette 
Gynecology 


Hygiene 
Incorporated 


Industrial 
Institute 


vi 


Jour. 


Lab(s). 
Laryngol. 


Mag. 
Med. 


Nat. 


Ophthalmol. 


Otol. 


Otolaryngol. 


Pathol. 
Physiol. 
Proc. 
Psychol. 


Quart. 
Rev. 
Sci. 
Scient. 
Soc. 
Surg. 
Tech. 


Univ. 


Journal 


Laboratory(-ies) 
Laryngology 


Magazine 
Medicine, Medical 


National 
Ophthalmology 
Otology 
Otolaryngology 
Pathology 
Physiology 
Proceedings 
Psychology 
Quarterly 
Review 
Science 
Scientific 
Society 
Surgery 
Technical 


University 








BIBLIOGRAPHY 


1. GENERAL ASPECTS 


a. General 


8269 

AUSTRALIA IN THE WAR OF 1939-1945. SERIES 
FIVE: MEDICAL. VOLUME 5: MEDICAL SERVICES 
OF THE R.A.N. AND R.A.A.F. By associates of 
the late A. S. Walker. xv+574 p. Canberra: Austra- 
lian War Memorial, 1961. 


‘Pertinent chapters (28-30, pp. 324-394) in this 
book deal with aviation medicine, evacuation of cas- 
ualties by air in South-East Asia and the South- 
West Pacific theater, and the medical aspects of 
survival during the war years of 1939-1945. Medi- 
cal problems of the Royal Australian Air Force 
reviewed include aircrew selection procedures, vi- 
sion, color perception and night vision, proper il- 
lumination, provision of oxygen equipment for air- 
craft, decompression, radial accelerations, motion 
sickness, aircraft noise, and inhalation of potentially 
toxic vapors. Survival following bailout or forced 
descent away from the base, especially in enemy 
territory, are considered. Preservation of the air- 
man's strength involves adequate provision of food 
and water, avoidance of injury, and protection from 
environmental influences and disease. These factors 
are weighted according to whether the emergency 
occurred over land or sea, and whether descent 
was by parachute, crash landing, or ditching from 
the aspect of conditions pertaining in the South- 
West Pacific area. 


8270 
[Baskerville, F. W., 1959 
P. C. Barrington, I. H. Colley, and E. B. Martin] 
DISCUSSION ON CURRENT TOPICS IN NAVAL AVI- 
ATION MEDICINE.—Proc. Roy. Soc. Med. (London), 
52 (2,. 447-456. June 1959. 


A series of short papers review pertinent aspects 
of the following topics in naval aviation medicine: 
(1) aircrew selection and care, (2) testing and devel- 
opment of the equipment needed for high-speed, high- 
altitude flight, (3) crash survival on land or sea, 
(4) hazards of reduced atmospheric pressure, and 
(5) analysis of factors relative to psychological 
breakdown in flying personnel. Emphasis is placed 
upon studies of the effects of drinking sea water dur- 
ing survival efforts, and upon improving personnel 
selection procedures. 


8271 

Berry, C. A. , 1961 
HUMAN QUALIFICATIONS FOR AND REACTIONS TO 
JET FLIGHT.—In: Human factors in jet and space 


travel, p. 134-165. Ed. by S. B. Sells and C. A. 
Berry. New York: Ronald Press, 1961. 


The human problems peculiar to jet flight, in com- 
parison with those which have become familiar in 
reciprocating engine aircraft, are related directly to 
the altitudes and speeds involved. The discussion is 
divided into two major sections, dealing with aircrew 
problems first and then with problems related to 
passengers. Air crew problems include selection, 
physiological training, and maintenence of personnel. 
Recent additions and proposals for changes in various 
physical standards believed to be of greatest interest 
and importance for jet flight are appended. The 
healthy passenger presents no problem under normal 
conditions of jet flight. The broad criteria for selec- 
tion of patients to be transported by jet are outlined; 
specific problems include certain conditions of the 
heart, lungs, blood (e.g., severe anemia), and eyes, 
also gastrointestinal surgery, pneumothorax, neuro- 
surgical complications, late pregnancy, fractures of 
the mandible, neuropsychiatric conditions, and com- 
municable diseases. (34 references) 


8272 
Boushey, H. A. 1959 


BLUEPRINTS FOR SPACE.—Air Univ. Quart. 
Rev., 11 (1): 16-29. Spring 1959. 

Also published in: Man in space, p. 238-253. 
New York: Duell, Sloan and Pearce, 1959. 


The possibility of manned outposts on Mars and 
the Moon, and the problems of a lunar trip, are 
discussed. The practical uses of satellites are 
enumerated. They include communications relay, 
manned patrol for peaceful purposes, improve- 
ment of geographic knowledge of the world, weather 
reporting, navigation, surveillance, and defense. 


8273 
Champlin, G. A. 1958 


THE CHALLENGE OF MAN'S ENTRY INTO SPACE. 
—Military Med., 123 (6): 422-427. Dec. 1958. 


This article stresses the man-machine interac- 
tions in the operation of a spacecraft and the neces- 
sary protection of the astronaut in the form of a life- 
support system. Before attempting space flight, three 
types of information are sought: (1) earthbound re- 
search on tolerance to noise, vibration, CO@, in- 
creased g forces, isolation, etc.; (2) investigations in 
space on long periods of weightlessness, radiation 
from nuclei heavier than can currently be produced, 
etc.; and (3) basic research in the hope of maintaining 
metabolic processes without resort to our respiratory 
system for oxygen requirements. Selection and train- 
ing characteristics for astronauts are listed. 
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8274 tion, quarantine, etc.; (2) the discovery of crime 
Clark, E. 1959 and the establishment of factual evidence; and (3) 


SOVIETS PREPARE TO PUT MAN INTO SPACE.— 
Aviation Week, 70 (3): 26. Jan. 19, 1959. 


The Russians have announced the successful re- 
covery of an 8-ox. cartridge of exposed film and of a 
small beacon transmitter from a rocket in orbit 
within twenty minutes after ejection from the rocket. 
They also successfully recovered two dogs from a 
single-stage research rocket, which lifted a payload 
of 3,720 lb. to a height of 279 miles. They have been 
constantly improving their guidance system and have 
been increasing rocket engine thrust. Their recent 
Mechta rocket reached to within 5000 mi. of the Moon. 
Their extensive studies in space medicine and their 


intense desire to be the first to achieve manned space’ 


flight may result in this feat being soon accomplished. 
A tabulation of "most favorable launching dates" for 
planetary flights throughout the next 10 years is in- 
cluded. 


the conditions concerning liability for personal in- 
jury. Certain problems arising in these fields are 
discussed. Consideration begins with the limitations 
of international law in merely defining outer space, 
and it is suggested that the Karman Primary Juris- 
diction Line be used. Arguments based on discus- 
sions of the physical conditions on the moon and 
various planets criticize the lack of controls for the 
sterilization of space vehicles to prevent inter- 
planetary contamination. The author proposes a 
series of recommendations for a space sanitation 
code and discusses the inadequacies of the inter- 
national agencies that have failed in this field be- 
cause of the politico-legal problems concerning the 
U.S.A. and the U.S.S.R. Liability for injuries due 
to space accidents and radiation injury is placed 
upon the government concerned in the particular 
space program, but it is suggested that the doc- 
trine of proximate cause must be applied as a 


8275 limit to Mability. (57 references) 
Diringshofen, H. von 1959 ‘ 
[THE TASKS OF TECHNOLOGICALLY APPLIED eave 


WAR MEDICINE] Aufgaben der technisch Haley, A. G. 1958 


angewandten Wehrmedizin.———Wehrmedizinische 
Mitteilungen (Darmstadt), 1959 (7): 97-103. 1959. 
(Supplement to Truppenpraxis, 1959 (7)). July 
1959. In German. 

The role of war-oriented medicine and psychology 
extends mainly into two areas: (1) it is concerned 
with the adaptation of machinery and instruments 
to the soldier, sailor, or airman, and (2) it deals 
with the advances in war technology through the 
combined efforts of human engineering, human 
factors research, and technological research. 

The progress of aviation in the United States is 
outlined as an illustration of coordinated work in 
aviation medicine, psychology, and technology. 
The author finds that aviation medicine in Europe 
is lagging far behind the U.S., as reflected in the 
number of people participating in the international 
medicine congresses. The role of war medicine 
in the training and conditioning of the soldier to 
the demands of technology is mentioned very 


SPACE LAW -- THE DEVELOPMENT OF JURIS- 
DICTIONAL CONCEPTS.—-In: International As- 
tronautical Congress, VIIIth (Barcelona, 1957), Pro- 
ceedings, p. 170-185. Wien: Springer, 1958. 


The author urges the International Astronautical 
Federation to formulate a committee of scientists 
and jurists to consider the broader aspects of space 
law. This committee would define "airspace" and 
recommend to the appropriate constituent of the 
United Nations a rule delimiting air space jurisdic- 
tion, and where national sovereignty over air space 
ends. The author advances the theory that the line 
of demarcation is the 'K4rm4n Primary Jurisdiction 
Line" where the conditions for accomplishing aerial 
flight end. The question should be explored in the 
peaceful atmosphere of the United Nations, rather 
than in a conference concerned only with the regula- 
tion of instruments of war. (Author's abstract, 
modified) 


briefly. 8279 
8276 Haley, A. G. 1961 
Gilzin, K. A. 1959 SOCIOLOGICAL TRANSITION — SPACE LAW AND 


SPUTNIKS AND AFTER,—xix+285 p. London: 
Macdonald & Co., 1959. 


This book, translated from the Russian by Pauline 
Rose, describes the foundations, principles, present, 
and future of astronautics. Attention is given to var- 
ious Soviet rockets and sputniks; experimental 
rocket launchings; space flight; interplanetary 
travel; flight to the Moon; take-off and landing prob- 
lems associated with space flight; and the hazards 
posed by ultraviolet solar rays, X-rays, gamma 
rays, and meteoroids to space flight. 


METALAW.—In: Current research in astronautical 
sciences: proceedings of the Rome seminar in astro- 
nautics [1959], p. 408-418. Ed. by L. Broglio. Ox- 
ford, etc.: Pergamon Press, 1961, 


The possibilities of international space law based 
on various definitions of anthropocentric law are ex- 
amined and speculated upon. Even at this time, it is 
possible to postulate a necessary rule of space ex- 
ploration, namely, in any instance where there is 
reason to believe that intelligent life exists on a 
planet, no Earth space ship may land without having 
satisfactorily ascertained that (1) the landing and con- 
tact will injure neither the explorer nor the explored; 


— oO 


foo} 


8277 and (2) the Earth ship has been invited to land by the 
Haley, A. G. 1961 explored. 
MEDICAL JURISPRUDENCE IN OUTER SPACE. — 
Arch. Environmental Health, 3 (3): 315-337. Sept. 8280 
1961. Hogan, B. W. 1960 
NAVAL MEDICINE: A DECADE OF PROGRESS.— 
The cuiher Givects & challenge to law and eeci- U. S. Armed Forces Med. Jour., 11 (1): 15-26. Jan. 
ology to pioneer adequate control of outer space to 1960 


prevent future chaos and lawlessness. Three fields 
of space jurisprudence are classified: (1) public 
regulation of matters such as health, contamina- 


This review of selected areas of research and de- 
velopment includes thermal stress, tissue trans- 








al 
=< 


> 
on- 
di; 





1. GENERAL ASPECTS 


plantation radioisotope studies, blood storage, res- 
piratory physiology, aviation psychology (as related 
to selection, training, motivation, and morale), ac- 
celeration stresses, protective equipment such as 
full-pressure omni-environmental suits, and 
restraint apparatus. 


8281 
Horak, J. 1960 
SPACE MEDICINE, —— South African Med. Jour. 


(Cape Town), 34 (53): 1117-1122. Dec. 31, 1960. 


Current space travel may be classified as being 
in a phase of global space-equivalent flight, as de- 


fined by the combined factors of the physiological 
and mechanical properties of the space environ- 
ment, the speeds attained in space flight, and the 
distances rockets travel over and away from the 


earth, The attendant medical problems are basical- 
ly those of high altitude flight as we know it today, 


and most of the problems involved in true space 


flight are nncountered in the stage of global space- 


equivalent flight. 


8282 

Horsford, C. E. 1959 
SOME MEDICO-LEGAL ASPECTS OF SPACE- 
FLIGHT.—Medico- Legal Jour. (Cambridge), 27 (1): 
16-19. 1959. 


The primary legal problem involved in manned 
spaceflight is the definition of space itself. Outer 
space, like the high seas, should be free for all and 
incapable of appropriation by any one state. Allreg- 


ulation of spaceflight should be entrusted tothe United 


Nations, and not left for individual nations to exploit. 
An agency similar to the existing International Civil 
Aviation Organization could be made responsible for 
the regulation of spaceflight upon an international 
level. Regarding the problem of appropriation of the 
Moon or planets, no exclusive right should be at- 
tached to the first nation to land on expedition on the 
Moon or Mars. Assuming that such planets are un- 


inhabited, it seems proper that a form of trusteeship 


be set up by the United Nations. The judicial ma- 
chinery of international law should be resorted to 
in case of dispute between nations engaged in space 
operations. A brief discussion is presented of the 
medical aspects of human space flight, including 
regulation of temperature in the spaceship, hazards 
of ultraviolet and cosmic rays, radiation protection, 
effects of g forces and weightlessness, provision of 
oxygen supply and food, pressurization changes, and 
psychological problems. 


8283 

HUMAN FACTORS IN JET AND SPACE TRAVEL: A 
MEDICAL-PSYCHOLOGICAL ANALYSIS.—Ed. by 
S. B. Sells and C. A. Berry. xvi+386 p. New York: 
Ronald Press, 1961. 

The physiological and psychological facets of 
introducing man into the flight environment are 
discussed. Pertinent papers are abstracted sep- 
arately, see items no. 8271, 9770, 9871, 9882, 
9884, 11335, 11589, 11803, 12412, 12468, 12516. 


8284 
Krotkov, F.G. 1959 


[MILITARY HYGIENE] Voennaia gigiena.—Moskva: 


Voennoe Izdatel'stvo Ministerstva Oborony Soiuza 
SSR, 1959. 367 p. 

This is a general textbook in the field of military 
hygiene and Sanitation intended for use at schools of 
military medicine and by physicians. It reflects the 


8281-8288 


current thought in Soviet military medicine in re- 
gard to disease prevention and health preservation 
of troops. Special problems of each branch of mili- 
tary service are considered separately. In Chapter 
12, problems of aeronautical hygiene are reviewed 
under the following subheadings: atmosphere, alti- 
tude sickness, oxygen apparatus, pressurized cabins, 
noise factor, supersonic flight, effects of accelera- 
tion, exhaust gases, air sickness, nutrition of flight 
personnel, and problems of space medicine. 


8285 
Lent, H. B. 1961 


MAN ALIVE IN OUTER SPACE. —147 p. New 
York: Macmillan, 1961. 


A semi-technical account of the United States 
preparations for manned space vehicles and a brief 
history of the first efforts in balloons and capsules 
are given. The chapters describe the equipment 
and tests of anoxia tolerance, increased g forces, 
weightlessness, food requirements, isolation, noise, 
and recovery. The text is illustrated with official 
U.S. Air Force and National Aeronautics and Space 
Administration photographs. 


8286 
Marova, E., 1959 


and K. Masojidek 
[A SHORT VISIT AT THE AVIATION MEDICINE 
INSTITUTE ] Na skok v ustavu leteckého zdravot- 
nictvi. — Kfidla vlasti (Praha), 1959 (15): 10-11. 
Aug. 21, 1959. In Czech. 


The work done by the rehabilitation section of 
the Czech Aviation Medicine Institute is described. 
The treatment includes electrotherapy, thermother- 
apy, ionotherapy, congestion, massage, and passive 
and active exercise. 


8287 
Meitner, J. G. 1961 


DOES SPACE TRAVEL HERALD A MILESTONE IN 
EVOLUTION? —— In: Space medical symposium. 
Astronautik (Stockholm), 2 (4): 321-324. 1961. 

As man contemplates to plunge into space there 
are basically three tactics available to insure his 
survival: he can take along sufficient quantities of 
his earthly environment; he can attempt to modify 
the space environment in a direction more com- 
patible with himself; or, he can look among the 
members of his own species for mutants, who may 
quite naturally survive in space because of their 
abnormalities. This paper reviews these methods 
and then proposes a fourth tactic, which suggests 
the study of possible changes man might temporar- 
ily effect in his body chemistry and body physics 
to bring about a better compatibility between him- 
self and the (unchanged) space environment, (Au- 
thor's abstract) 


8288 
Niess, O. K. 1960 


THE AIR FORCE MEDICAL SERVICE. —Military 
Med., 125 (1): 15-16. Jan. 1960. 


The contribution of aviation medicine and the U. S. 
Air Force Medical Service to general medical prac- 
tice as well as to man's performance in modern 
high-altitude flight includes: (1) an increase in the 
knowledge of the natural physical environment, (2) 
the development of medical instrumentation and 
methods, and (3) provision of complete medical and 
dental facilities for Air Force personnel and their 
families. 
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Niess, O. K. 1960 
MEDICINE IN THE AEROSPACE AGE.—U.S. Armed 
Forces Med. Jour., 11 (1): 27-37. Jan. 1960. 

The general state of aviation medicine is reviewed 
as to purpose, historical development, and present 
facilities and operations. The importance of the 
practical medical care of airmen as the primary 
function of the medical service is emphasized. 
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THE PRACTICAL VALUES OF SPACE EXPLORATION. 


— U.S. House of Representatives, 86th Congress, 
2nd Session. Report of the House Committee on 
Science and Astronautics, House Report no. 2091, 
July 5, 1960. ix+54 p. 


An attempt is made to explain to the American tax- 
payer why so many dollars are being funneled into 
space exploration studies. The space effort may 
affect national security by (1) defining the position of 
the U.S. as a member of an international community, 
and (2) being a war deterrent. From the standpoint 
of economic stimulus and commercial dynamics, the 
industry connected with space exploration is very 
beneficial. The practical values include the develop- 
ment of new water and power sources, high-speed 
lightweight computers, miniaturization of electron- 
ics, and other benefits. A long list of technological 
benefits useful in everyday life are recorded. More 
of the practical values of space exploration are: 
better understanding of weather processes to benefit 
agriculture, communications developments, and 
weather prediction and modification. In the field of 
space medicine, great knowledge is being gained on 
hypothermia, anti-radiation drugs, and the basic 
mechanisms for the origin and support of life. 


8291 

Rubin, J. J. 1958 
A BLUEPRINT FOR AVIATION MEDICINE IN PHIL- 
ADELPHIA. —Philadelphia Med., 54 (28): 762, 767; 
769, 771. July 11, 1958. 


The following plans are recommended: (1) A mod- 
ern aviation medicine department should be estab- 
lished at the Philadelphia International Airport to 
provide services to the airlines, their personnel, and 
their passengers. (2) There should be increased ac- 
tivity in the local branch of the Aero-Medical Society 
including (a) a formal statement of approval of the 
Philadelphia County Medical Society, (b) increased 
zeal of the present membership in acquiring new mem- 
bers and organizing meetings to inspire greater med- 
ical interest in flight problems, and (c) making the 
facilities of Philadelphia Medicine available for the 
publication of pertinent articles on aviation medicine. 
(3) Courses in aviation medicine should be estab- 
lished in Philadelphia's medical schools. 





Sisakian, N. M. 1961 
[BIOLOGICAL PROBLEMS OF SPACE FLIGHTS] 


Biologicheskie problemy kosmicheskikh poletov. — 


Vestnik Akademii nauk SSSR (Moskva), 31 (6): 31- 
40. June 1961. In Russian, 


German translation in: Sowjetwissenschaft, Natur- 
wissenschaftliche Beitrige (Berlin), 1961 (12): 1243- 


1253. Dec. 1961. 


The development of space biology may be divided 
into five stages: (1) basic work preparatory to bio- 


logical experiments with high-altitude rockets, (2) 
animal experiments with high-altitude rockets, (3) 
animal experiments on artificial satellites with the 
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vital data sent by way of radiotelemetry, (4) bio- 
logical experiments in space ships with re-entry 
and landing, and (5) flight of man in space, On the 
basis of the experimental conclusions it is safe 

to assume that short space flights below the radia- 
tion belt under conditions similar to Sputniks IL, 
I, IV, and V are not dangerous to man with re- 
gard to cosmic radiation. Selection of Soviet cos- 
monauts was done from volunteers. The training 
included the study of principles of rocket flight, 
space ship construction, special problems of as- 
tronomy, geophysics, space biology and medicine, 
flight training, reading of maps of the landing area, 
and instruction on aircraft and radio controls. 
Other topics mentioned are the flight of Vostok, 
problem areas of space flight, environmental ex- 
tremes in space, and biological bases for safety of 


space flight. 


8293 
Sisakian, N. M., 1961 


O. G. Gazenko, and A. M. Genin 
[SOME PROBLEMS OF SPACE BIOLOGY] Neko- 
torye problemy kosmicheskoi biologii. —— Zhurnal 
obshchei biologii (Moskva), 22 (5): 325-332. Sept.- 
Oct. 1961. In Russian, 


The field of space biology is reviewed in regard 
to three basic problems: (1) the effects of extreme 
conditions of space on terrestrial organisms, (2) 
the biological bases for support of space flights and 
life on other planets, and (3) extraterrestrial forms 
and conditions of life. Suggestions for partial or 
complete regenerative cycles in space ships include: 
regenerative cycle of water by physical or physico- 
chemical methods, oxygen regeneration by electrol- 
ysis of water or biochemical conversions by means of 
anaerobic bacteria, and food regeneration by chemi- 
cal synthesis of basic biochemicals with subsequent 
biosynthesis. The more feasible method seems to 
be utilization of photosynthetic processes of unicel- 
lular algal suspensions. Speculations on exobiology 
discuss hypotheses of the ecosphere of the sun, and 
interstellar migration of microorganisms in light of 
some suggestive findings concerning the composi- 
tion of meteorites. 


8294 

Still, E. W. 1960 
HIGH ALTITUDE CHAMBERS AND PRESSURE 
SUITS AND THEIR PART IN MANNED FLIGHT TO 
THE MOON.—-Jour. Brit. Interplanetary Soc. 
(London), 17 (8): 239-276. March-April 1960. 


A discussion is presented of the environmental 
system engineering needed to sustain man during 
all phases of a journey to the Moon and back, Cur- 
rent and proposed projects of the U. S. space 
program such as Manhigh, X-15, Mercury, Dyna- 
Soar, and the Lockheed Space Station, are reviewed. 
The information from these projects is then used 
to estimate parameters such as size of cabin, num- 
ber of crew, duration of flight, and possible heat 
loads for all stages of such a journey. A descrip- 
tion is given of the minimum requirements of food, 
water, and oxygen, the desired temperature, and 
tolerable levels of toxic substances (odors, carbon 
monoxide, ammonia). A proposed re-entry vehicle, 
a large space station, and a lunar suit are described 
in detail, Emergency situations (escape during 
take-off or re-entry, fire hazard in the space 
vehicle, and survival when alighting on water) and 
their counter measures are considered. It is con- 
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cluded that the environmental engineering for a 
manned trip to the Moon represents no insurmount- 
able extension of existing knowledge, but if voyages 
are projected to Mars or other planets, considerable 
development of closed-circuit ecology is needed. 


8295 

Strughold, H. 1958 
INTERRELATIONS OF SPACE MEDICINE WITH 
OTHER FIELDS OF SCIENCE.—Aeronaut. Eng. 
Rev., 17 (4): 30-32, 37, April 1958. 


Space medicine and space engineering work hand in 
hand in preliminary design studies. The medical 
specialist acts as advisor in the construction phase 
and is largely responsible for the selection, indoc- 
trination, and care of the crew in actual space opera- 
tions. During exploratory tasks carried out in high- 
altitude balloons and rockets, space medicine has 
been concerned with problems of geophysics and 
astrophysics. Studies of artificial atmospheres in 
sealed pressurized cabins have brought space medi- 
cine in contact with the aircraft, the high-altitude 
chamber, and the air conditioning industries. Space 
medicine is further concerned with problems of sub- 
marine physiology, astrophysics, physiological op- 
tics, and radiobiology, and with the study of meteo- 
roids and of the thermal, visible, and ultraviolet por- 
tions of solar radiation. Investigations on the effects 
of acceleration, deceleration, and ultrasonic speed 
involve problems of biodynamics, thermodynamics, 
and thermochemodynamics. The science of biological 
rhythms is a prerequisite for the study of artificial 
day-night cycles affecting the crew. Plant physiology 
and photochemistry play an important role in design- 
ing biological gas exchangers. Finally, the space- 
medical researcher's concern with extraterrestrial 
biolegical conditions may be considered one of the 
most striking examples of interrelationship of space 
medicine with other fields of science. 
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Strughold, H. 1958 
[MAN IN SPACE] Der Mensch im Weltraum— Flug- 
Revue, 9: 12-14. Sept. 1958. In German. 


The article is introduced with a brief historical 
note on space exploration and a definition of space 
medicine. Conditions prevailing in the Earth's 
atmosphere regarding atmospheric pressure, tem- 
perature, solar and cosmic radiation, and gravita- 
tional forces are compared with conditions in space. 
Mention is made of the psychological implications of 
the lack of the day-night cycle, and movements and 
hazards of meteoroids in space are outlined. Mention 
is made of the role of sciences related to space 
medicine, and the physiological implications of land- 
ings on other planets having completely different as- 
trobiological environments are discussed. 


b. History 
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Armstrong, H. G. 1959 
THE ORIGIN OF SPACE MEDICINE,.—U. S, Armed 
Forces Med. Jour., 10 (4): 389-392. April 1959. 


A brief history of space medicine is presented, in 
commemoration of the tenth anniversary of the estab- 
lishment of the department of space medicine at the 
U. S. Armed Forces School of Aviation Medicine, 
Randolph Air Force Base, Texas. 


8298 

Baar, J. 1959 
PIONEERING MONKEYS AND MICE.—Missiles 
and Rockets, 5 (24): 28. June 8, 1959. 


Brief accounts are given of United States and 
Russian experiments with animals in space. The 
Army's Able-Baker launching and the Air Force's 
Discoverer III project with four black mice are 
summarized, 


8299 

Benson, O, O, 1959 
FROM HAZELHURST TO BROOKS: A SAGA OF 
AEROMEDICAL PIONEERING. —U. S. Armed 
Forces Med. Jour., 10 (11): 1273-1286, Nov. 1959. 


The history of aviation medicine is described, 
from the first organizational efforts during World 
War I to the present time. Growth of this special 
branch of medicine has been hindered by periodic 
lack of interest during peacetime, but has steadily 
expanded under threat of war. The present School 
of Aviation Medicine at Brooks Air Force Base in 
Texas, still in an early stage of its contemplated de- 
velopment, includes forty-seven buildings devoted 
to research and teaching. It is combined with the 
U. S. Air Force Hospital and Epidemiological Lab- 
oratory at Lackland Air Force Base to form the com- 
prehensive Aerospace Medical Center. 
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Blagonravov, A. A. 1961 
PREPARING MAN'S FIRST FLIGHT IN SPACE,— 
Jour. Industrial and Scientific Research (New Delhi), 
20A (10): 557-561. Oct. 1961. 


Soviet rocket probes and artificial satellites be- 
tween 1951 and 1960 (including 31 rockets containing 
test animals) proved the feasibility of manned space 
flight. In direct preparation for Yuri Gagarin's 
flight, on April 12, 1961, five heavy space probes 
were launched in 1960 and early 1961. During the 
flights, the distribution and hazards of cosmic radia- 
tion were studied. The solution of problems of 
launch, orientation, design of the pilot's seat, cabin 
environment, and physiological telemetry for the 
Vostok I are summarized. 


8301 

Bushnell, D. 1958 
THE BEGINNINGS OF RESEARCH IN SPACE 
BIOLOGY AT THE AIR FORCE MISSILE DEVELOP- 
MENT CENTER, HOLLOMAN AIR FORCE BASE, 
NEW MEXICO, 1946-1952.——Air Research and 
Development Command. Holloman Air Force Base, 
New Mexico. [Unnumbered report], [Jan. 1958]. 
iv+36 p. 


The development of rocket techniques between 
1946 and 1952, including the perfection of vehicle 
recovery systems, and the cosmic radiation 
balloon program, are reviewed. The engineering 
aspects and the animal experiments carried out 
on five V-2 rockets and three Aerobee rockets at 
Holloman Air Force Base, New Mexico, are dis- 
cussed. (29 references) 


8302 
Bushnell, D. 1959 


HISTORY OF RESEARCH IN SPACE BIOLOGY 

AND BIODYNAMICS AT THE AIR FORCE MISSILE 
DEVELOPMENT CENTER, HOLLOMAN AIR FORCE 
BASE, NEW MEXICO, 1946-1958.—U. S. Air 

Force Missile Development Center, Holloman Air 
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Force Base, New Mexico. [Unnumbered Report, 
no date, 1959?] xi+114 p. 


A compilation of six papers on the history of 
space biology research at Holloman Air Force 
Base, N. Mex., is presented. The first paper 
describes the first rudimentary biological ex- 
periments in balloons and rockets in the period 
from 1946 to 1952. The scientific and administra- 
tive victories and frustrations from 1953 to 1957 
are reported in the second paper. Scientific and 
engineering progress in subgravity and controlled 
artificial environments is the main theme of the 
third paper. The fourth and fifth papers describe 
the major achievements in escape physiology, 
deceleration, and impact, with special emphasis 
on the human volunteers involved. In the final 
report, the origin and development of the Aero- 
medical Field Laboratory are examined. 


8303 

Bushnell, D. 1958 
MAJOR ACHIEVEMENTS IN SPACE BIOLOGY 
AT THE AIR FORCE MISSILE DEVELOPMENT 
CENTER, HOLLOMAN AIR FORCE BASE, NEW 
MEXICO, 1953-1957.——Air Force Missile Develop- 
ment Center. Holloman Air Force Base, New 
Mexico. [Unnumbered report], [March 1958]. v+71 p. 

AD 208 016 


Scientific and engineering progress at Holloman 
Air Force Base, New Mexico, from 1953 to 1957, 
is reviewed. Achievements in balloon and capsule 
techniques, cosmic radiation studies (on Drosophila, 
Neurospora, radish seeds, guinea pigs, and mice), 
and controlled artificial environments are stressed. 
Organizational and administrative aspects, and 
data collected by the manned balloon flight, Project 
Man-High, are elaborated. A diagram of the Man- 
High capsule is included. (72 references) 


8304 

Campbell, P. A. 1959 
AVIATION MEDICINE ON THE THRESHOLD OF 
SPACE: GENERAL CONSIDERATIONS. —Ann. 
Internal Med., 50 (6): 1542-1549. June 1959. 


The growth and development of organized space 
medicine in the United States are briefly reviewed. 
The organizations and individuals who generated 
and fostered the space medicine program during 
its early inception are mentioned. New develop- 
ments in testing devices, physiological instru- 
mentation, and biological studies with animals in 
balloons and rockets are cited. The following 
problems and parameters of space flight are 
surveyed: orbital speeds and escape velocities; 
miniaturization, weight minimization, and con- 
servation of all forms of energy involved; atmos- 
phere as a hostile environment; and ambient 
temperature and light. 


8305 
{TWO NEW COSMIC FLIGHTS] Deux nouveaux vols 
cosmiques. —— Homme et l'espace (Lausanne), 


no. 6: 2-3. Sept. 1961. In French. 


A brief report, with photographs, is presented of 
the flight on August 6, 1961, of Soviet astronaut 
German Titov in the spaceship "Vostok II". He or- 
bited the earth 17 times in 25 hours and 18 min- 
utes. Also reported is the suborbital flight of the 
second American astronaut Virgil Grissom, who 
attained an altitude of 189,902 meters in 16 min- 
utes in a Mercury capsule. 
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Dryden, H. L. 1960 
PROSPECTS FOR SPACE TRAVEL.—Proc. Amer. 
Philosophical Soc., 104 (5): 474-484. Oct. 1960. 


The historical development of space travel, both 
fictional and actual, from the time of the ancient 
Greeks, is briefly summarized. A concise review 
of the actual attempts at space exploration by both 
the U.S. and U.S.S.R., and the information derived 
from the attempts, are presented. The need for a 
broad foundation of research and technological de- 
velopment is emphasized. The progression of steps 
to be followed as man travels further and further 
from the Earth appears to be: the development of 
manned earth satellites and manned space stations, 
i.e., large satellites carrying several men, cir- 
cumnavigation of the Moon by man and return to 
Earth, landing on the Moon and return, and manned 
expeditions to Mars and Venus, the nearest planets. 
The activities of the U.S. Project Mercury, the 
attempt at manned space exploration, are outlined. 


8307 

Evans, J. 1958 
HISTORY OF THE SCHOOL OF AVIATION MEDI- 
CINE, 1918-1958.—Air Power Historian, 5 (4): 
245-261. Oct. 1958. 


Early recognition of the importance of the pilot's 
physical condition in relation to his flying ability and 
the necessity of investigating special health hazards 
in the air has led to the establishment of the School 
of Aviation Medicine. The article traces its devel- 
opment from the first regulations issued to medical 
officers concerning physical examination of pilot 
candidates by the War Department (U. S. Army) in 
February 1912, through 40 years of growth to its 
present status. Aviation medicine has had its peri- 
ods of rapid expansion during the years of World 
War I, World War II, and the Korean crisis, with 
quiescent intervals during peace years, when public 
interest in national defense slackened. At present, 
the School of Aviation Medicine, which has its head- 
quarters at Randolph Air Force Base, consists of 
five major divisions: Aviation Medicine, Clinical 
Medicine, Dental Sciences, Medical Sciences, and 
Space Medicine, with various supporting services. 
A move to new quarters at Brooks Air Force Base 
is contemplated. 


8308 

THE FIRST MAN IN SPACE: THE RECORD OF 
YURI GAGARIN'S HISTORIC FIRST VENTURE 
INTO COSMIC SPACE. —— 79 p. New York: 
Crosscurrents Press, 1961. 


This is a collection of translations, with photo- 
graphs, from Soviet press accounts of Yuri 
Gagarin's space flight in the spaceship Vostok, 
on April 12, 1961. The accounts are either repor- 
torial, interpretive, technical, or scientific. 


8309 

Generales, C. D. J. 1959 
SPACE MEDICINE AND THE PHYSICIAN. —New 
York State Jour. Med., 60 (11): 1741-1761. June 1, 
1960. 


The history and development of space medicine 
(an extension of geomedicine) and reviewed, and 
broad aspects of this scientific discipline are dis- 
cussed. Consideration is given to the physiology, 
psychology, and pathology of life in an extraterres- 
trial environment, including orbital platforms, 
periods of transit to and from objectives, and in- 
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habitation of desirable planets within and without 
our solar system. 


8310 

Gomez G., L. A. 1960 
[MEDICINE IN THE PROGRESS OF AVIATION] La 
medicina en el progreso de la aviacién. —— Revista 


aerondutica (Bogotd), 12 (76): 19-20. Oct. -Nov. 1960. 
In Spanish. 

A brief discussion is presented on the progress 
of aviation medicine, especially in the area of se- 
lection and control of pilots. 


8311 


[THE GREAT ADVENTURE: A MAN IN SPACE] La 
grande aventure: Un homme dans l'espace cosmique. 


— Homme et l'espace (Lausanne), no. 2: 1-2. May 
1961. In French, 


A brief report is presented of the orbital flight 


of the Russian astronaut Yuri Gagarin in the space- 


ship Vostok, on April 12, 1961. Parts of the con- 


versation between the astronaut and the earth, from 


9:22-10:55 Moscow time, are included. 


8312 
Graybiel, A., 1959 
R. H. Holmes, D. E. Beischer, G. E. Champlin, 
G. P. Pedigo, W. C. Hixson, T. R. A. Davis, N. L. 
Barr, W. G. Kistler, J. I. Niven, E. Wilbarger, 
D. E. Stullken, W. S. Augerson, R. Clark, and 
J. H. Berrian 
AN ACCOUNT OF EXPERIMENTS IN WHICH TWO 
MONKEYS WERE RECOVERED UNHARMED AFTER 
BALLISTIC SPACE FLIGHT. —Aerospace Med., 30 
(12): 871-931. Dec. 1959. 


An account is given of two experiments in which 
three monkeys were carried in Jupiter missiles 300 
miles into space. Im the first, a squirrel monkey 
("Old Reliable”) survived in good condition until a 
mishap occurred to the vehicle on re-entry. In the 
second, a rhesus ("Able") and a squirrel monkey 
("Baker") were recovered uninjured. Details are 
furnished covering the construction of the biocap- 
sules, the provisions for a closed life support en- 
vironment, the equipment and arrangements for 
monitoring the physiological responses, and the ex- 
perimental findings. The chief objective was to re- 
cover healthy animals, and only a few measurements 
were obtained. Ambient temperature, pressure, car- 
bon dioxide, and humidity were monitored during 
flight. Chest sounds, respiratory rate, and electro- 
cardiogram readings were obtained on Old Reliable, 
the first two on Able, and the last two on Baker. Old 
Reliable aad Able responded to the major events in 
flight with an increase in cardiac and respiratory 
rates during boost, a return to baseline values after 
cut-off, slight, brief increases at spin-up, and con- 
spicuous increases at re-entry. (Authors' summary 
and conclusions, modified) 


8313 
Graybiel, A., 1960 
J. H. McNinch, and R. H. Holmes 
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in May, 1959. Flight data were obtained by 14 
telemetered channels plus a spaceborne tape re- 
corder. Electrocardiogram records of the monkeys 
were obtained. Variations in heart beat are at- 
tributable to endovascular reflexes during major 
flight events, and no severe injury to the peri- 
cardium or heart wall was noted. Respiration 
measurements showed that changes in rate were 
associated with major events of the flight; the 
changes were individual and well within physiological 
ranges for the animals. The body and ambient 
temperatures of the animals remained relatively un- 
affected by the large variations of the nose-cone 
skin temperatures. Upon recovery, the animals 
were in good condition. (Authors' abstract, modi- 
fied) 


8314 

Grissom, V. L 1961 
PILOT'S FLIGHT REPORT. —— In: Results of the 
second U. S. manned suborbital space flight July 
21, 1961, p. 47-58. Washington, D. C.: National 
Aeronautics and Space Administration, [1961]. 

A report is presented of V. I. Grissom's activities 
before, during aad after his suborbital flight. Pre- 
flight training in various simulators is evaluated, 
and comments are made or participation in activi- 
ties to prepare the spacecraft for flight. Observa- 
tions are reported of the effects of rocket firing, 
vibrations and accelerations during launching. Vis- 
ual observations of the earth and stars, inflight 
control of pitch and yaw, and retrofire procedures 
are given, The pilot's egress and observations of 
the subsequent loss of the spacecraft are reported. 
It is concluded that the manual control system 
functioned adequately, that visual observation of 
position in flight was necessary, that vibrations 
and reentry buffeting did not interfere with pilot 
performance, and that communications were ade- 
quate at all times. 


8315 

Hassenforder, [E. E.] 1958 
[HISTORY OF THE ORIGIN, ORGANIZATION, AND 
ACTIVATION OF THE MILITARY AERO MEDICAL 
SERVICE IN FRANCE] Rappel historique des 
origines, de la création et de la mise en service de 
l'aviation sanitaire militaire en France. Médecine 
aéronautique (Paris), 13 (1): 83-98. 1958. In 
French. 

A historical review of the development of the 
aeromedical service of the French Air Force is 
presented, including quotations from reports and 
letters. 


8316 
Hersey, I. 1959 
SOVIET BIOLOGICAL EXPERIMENTS.—Astronau- 


tics, 4 (2): 31, 80-81. Feb. 1959. 

A discussion is presented of Russian biological ex- 
perimentation in space flight, as reviewed by A. G. 
Kuznetsov (Chief of the Physiology Dept. of the Soviet 
Air Force Scientific Research Experimental Institute 
of Aviation Medicine in Moscow) in a paper delivered 





OBSERVATIONS ON SMALL PRIMATES IN SPACE 
FLIGHT.—In: International Astronautical Congress, 
Xth (London, 1959), Proceedings, vol. 1, p. 394-401. 
Wien: Springer, 1960. 


Two biological packages were sent 480 km. into 
space in the nose cones of Jupiter-C Missiles, of 
which the first was not recovered. The second 
flight. with two monkeys, was launched and recovered 


before the Third European Congress of Aviation Med- 
icine, Louvain, Belgium, Sept. 1958. Soviet investiga- 
tions of the effects of space flight on the human organ- 
ism have been in progress since 1949. In the initial 
phase, animals encapsulated in hermetically sealed 
cabins were rocket-flown to heights of 100-210 km. 
and then ejected for return to earth by parachute. In 
the second phase, the capsule was eliminated, and the 
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animal (in a special high-altitude suit) was separated 
by catapult from the descending rocket (at heights of 
75-85 km. and of 39-46 km.) and parachuted to earth. 
The third phase of the experiments culminated in an- 
imal-rocket launchings to a height of 473 km. No ma- 
jor physiological changes that could be regarded as 
resulting from acceleration, catapult launching, or 
parachute descent from any of the altitudes studied 
were observed in the animals.— A biological experi- 
ment which met all the conditions of space flight was 
realized with the launching of Sputnik II carrying the 
dog, Laika. During the crucial period between launch- 
ing and the time the satellite was placed in orbit, the 
animal was in such a position as to sustain transverse 
acceleration. Data about the condition and behavior of 
the animal were successfully transmitted and received. 
Included was information on the effects of acceleration 
upon the frequency of heart contractions; the effects 
of zero-g conditions and weightlessness; the position 
of the dog's body in space; changes in the functional 


state of the nervous system; and changes in blood cir- 


culation and breathing. No physiological manifesta- 
tions of the effects of cosmic radiation on the animal 
were discovered. 


8317 

JUPITER MISSILE SHOT: BIOMEDICAL EXPERI- 
MENTS.—Hearing before the Committee on Science 
and Astronautics, U.S, House of Representatives, 
86th Congress, first session. June 3, 1959. iii+18p. 
1959. 


Aeromedical experiments are described with a 
rhesus monkey and a squirrel monkey launched in 
the nose cone of a Jupiter intermediate range bal- 
listic missile on May 28, 1959. The experiments 
were designed to provide basic data on respiration, 
pulse rate, pulse velocity, cardiac behavior, the elec- 
trocardiogram, and muscular activity. A psychobe- 
havioral test designed so that the monkey received a 
shock which would be cut off when the animal pushed 
a lever was not successful due to malfunction of the 
electronic device. The other experiments were con- 
sidered successful. In addition to information onthe 
animals and their metabolic level, telemetered in- 
formation was received on the environmental condi- 
tions of the cabin in which the animals were housed. 
The animals were recovered alive and did not suffer 
any ill effects from the flight. Death was attributed 
to the effects of anesthesia. 


8318 

Kinney, W. A. 1959 
MEDICAL SCIENCE AND SPACE TRAVEL. —x+150 
p. New York: Franklin Watts, 1959. 


A history of the role of physicians in the prepa- 
ration of humans for space travel is presented, with 
the aid of numerous photographs. The physical and 
psychological stresses which are discussed include 
weightlessness, changes in diurnal cycle, noise 
irritation, isolation, and radiation hazards. Some 
of the problems mentioned are those of food, drink, 
and proper clothing. 


8319 

Konecci, E. B. 1961 
HUMAN FACTORS AND BIOASTRONAUTICS. — 
Astronautics, 6 (12): 40, 117-120. Dec. 1961. 


An analysis is presented of the approaches of 
the United States and the Soviet Union to their 
manned-space flight programs. Bioastronautics 
was made a prime national objective in the Soviet 
Union, and a space biology program was built up 
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to support this objective. Americans failed to rec- 
ognize the importance of bioastronautics. A dis- 
cussion is given of various phases of study in this 
area, including cabin pressurization, meteorite 
hazard, and hermetic sealing. Excerpts from Gher- 
man Titov's flight report concerning his subjective 
feelings in the weightless state are quoted and 
analyzed. Problems of bioinstrumentation such as 
blood pressure measurements, phonocardiography, 
and other physiological recordings are discussed. 
The Russian effort in experimentation with biologi- 
cal material to study radiation effects is reviewed. 


8320 

Krieger, F. J. 1958 
BEHIND THE SPUTNIKS: A SURVEY OF SOVIET 
SPACE SCIENCE.—vi+380 p. Washington: Public 
Affairs Press, 1958. 


This is essentially a collection of 39 articles onthe 
Russian space science efforts, translated into English 
from various Soviet sources. A bibliography of 339 
references is appended. 


83521 

[Kuznetsov, A. G.] Kousnetsov, A. G. 1958 
SOME RESULTS OF BIOLOGICAL EXPERIMENTS 
IN ROCKETS AND SPUTNIK Il.— Jour. Aviation 
Med., 29 (11): 781-784; discussion, p. 784. Nov. 1958 

A brief review is presented of experimental rocket 

and satellite flights conducted in the Soviet Union to 
determine the effects of space conditions onanimals. 
In initial rocket flights to altitudes of 62-132 miles, 
animals were enclosed in a sealed capsule providing 
conditions necessary for life for two days. Bioelec- 
tric measurements and rocket performance data col- 
lected during the flights revealed no harmful physio- 
logical effect of acceleration or of 3-6 minutes of 
weightlessness. In later flights, the capsule was 
separated from the rocket at altitudes of 47-53 miles, 
with immediate parachute opening, or at 128,000- 
151,000 feet, with the parachute opening at 13,000 
feet. The experimental animals wore high-altitude 
suits, and were not detrimentally affected by capsule 
separation or parachute descent. In the Sputnik or- 
bital flight, the experimental animal showed a 3-fold 
increase in heart rate, and 3-4-fold increase in res- 
piratory rate as the satellite was placed in orbit. 
Heart rate gradually decreased to normal after the 
onset of weightlessness, but the duration of recovery 
was three times longer than that observed in labora- 
tory experiments under the same conditions of ac- 
celeration. Slight temporary changes were observed 
in the electrocardiogram at the onset of weightless- 
ness, probably because of the increased functional 
load prior to orbit. Although the effect of cosmic 
radiation could not be evaluated, the experiments 
suggest that space flight has no detrimental effect on 
animals. 


8322 

[LAUNCHING AN AMERICAN INTO SPACE] Langado 
um Americano ao copes . — Aviacao e astrondu- 
tica (Rio de Janeiro), 23 (280): 71-72; 86-87. May 
1961. In Portuguese. 

A brief account is presented of the suborbital 

flight of Commander Alan B. Shepard to an altitude 
of 184,000 meters on May 5, 1961. 


8323 

Lomonaco, T. 1961 
[EVOLUTION OF ITALIAN AVIATION MEDICAL 
THOUGHT FROM THE BEGINNING OF THE FIRST 
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FLIGHTS TO THE PRESENT DAY] Evoluzione del 
pensiero medico aeronautico italiano dall'inizio dei 


primi voli al giorno d'oggi. —— Rivista di medicina 


aeronautica e spaziale (Roma), 24 (3): 429-435. 
July-Sept. 1961. In Italian. 


The historical evolution of aviation medicine in 
Italy is divided into 5 periods. In Period I (around 
1895) fundamental research on the physiology of 
man subjected to barometric depression was done 
mostly by the phvsiologist Angelo Mosso, In Peri- 
od Il (World War I) research was carried on by 
Herlitzka, Gemelli, and others essentially for the 
Aviation Medical Corps. Here the first studies on 
the physiology of the pilot in flight were begun and 
the first rules formulated, based on scientific cri- 
teria, for the selection and control of flying per- 
sonnel, In Period II organized research was per- 
formed under the Centers of Study and Research 
in Aviation Medicine which studied the effects of 
acceleration (Torino), high altitudes (Guidonia), 
and applied psychology (Milan). The IVth period 
(World War II) shed knowledge on methods of air 
evacuation of wounded and sick and aid in cases of 
flight accidents, It was during the current Vthperi- 
od that aviation medicine became a specialty con- 
cerned with studies on the physiological and psy- 


chological aspects of flight and with space medicine 


8324 

MAJOR ACTIVITIES IN THE NASA PROGRAMS. — 
National Aeronautics and Space Administration, 
Washington, D.C. [Unnumbered report] for period 
covering Oct. 1-March 31, 1960. [1960]. x+180 p. 


Between October 1, 1959, and March 31, 1960 the 
National Aeronautics and Space Agency completed 
and set in motion a long-range plan of space explor- 
ation spanning the 1960-1970 decade. This publica- 
tion comprises: (1) an introductory chapter which 
summarizes the status of current programs and out- 
lines the long-range plans; (2) a detailed, 17-chapter 
discussion of progress (including the Explorer VII 
satellite, the Sun-orbiting Pioneer V deep-space 
probe, and the Tiros experimental meteorological 
satellite) and long-range plans (including the manned 
Mercury series, interplanetary probes, lunar orbi- 
ters and soft-landers); and (3) 14 appendices that 
include memberships of principal Congressional and 
NASA committees, an analysis of the role of the life 
sciences in space exploration, lists of research 
grants and contracts, and a financial statement for 
the period. 


8325 

Malkin, V. B. 1959 
[PROBLEMS OF BIOLOGY IN COSMIC FLIGHT: 
TSIOLKOVSKII'S CONCEPTS HAVE BEEN TRANS- 
FORMED INTO REALITY] Problemy biologii kos- 
micheskogo poleta: idei Tsiolkovskogo pretvoriaiut- 
sia v zhizn'.—Priroda (Moskva), 48 (10): 35-44. 
Oct. 1959. In Russian. 

English translation in: U. S. Joint Publications 
Research Service, no. 2531, April 21, 1960. (Avail- 
able from Office of Technical Services, U. S. Dept. 
Commerce) 


The work of K. E. Tsiolkovskii in aeronautics and 


the construction of space ships at the beginning of the 


20th century encompassed theoretical medical and 
biological problems connected with human flight into 
space. Many of his ideas about the means of pro- 
tecting the astronaut from the effects of acceleration, 
deceleration, weightlessness, lack of pressure, ther- 
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mal extremes, and explosive decompression ante- 
dated contemporary work in space medicine. Other 
concepts of his, in connection with the design and 
development of experimental apparatus for investi- 
gating weightlessness and acceleration, have been 
successfully used in modern space medicine. Fur- 
thermore, Tsiolkovskii was the first to suggest the 
utilization of plants for the regeneration of the at- 
mosphere in the space ship. The application of his 
ideas to concrete problems in space medicine has 
been successful, as shown by the successful return 
of experimental animals from flights into the upper 
atmosphere. 


8326 


Parin, V. V., 1960 
V. N. Chernigovskii, and V. I. Ilazdovskii 
[SOME RESULTS AND PERSPECTIVES OF RE- 
SEARCH IN THE AREAS OF COSMIC BIOLOGY] 
Nekotorye itogi i perspektivy issledovanii v oblasti 
kosmicheskoi biologii.—Izvestiia akademii nauk 
SSSR, Seria biologicheskaia, 25 (1): 3-18. Jan.-Feb. 
1960, In Russian, with English summary (p. 18). 
German translation in: Sowjetwissenschaft: 
Naturwissenschaftliche Beitrage (Berlin), 1960 (7): 
677-689. July 1960. 


The results of Soviet rocket experiments using live 
dogs are summarized. The first series explored the 
viability of animals enclosed in a hermetic cabin dur- 
ing a flight up to 100.8 km. altitude at a speed of 
4212 km./hr. The second series of investigations 
tested various escape possibilities with dogs in spe- 
cial suits but not enclosed in hermetic cabins. The 
dogs were catapulted from the rockets at 100 km. 
altitude at speeds of 700 to 725 m./sec., and reached 
at 50 km. altitude speeds of 1000 to 1150 m./sec. The 
physical conditions of these animals remained within 
permissible physiological limits throughout the flight. 
Other experiments similar to the above were carried 
out at higher altitudes. The second sputnik experi- 
ment has proved conclusively that conditions equiva- 
lent to space flight are satisfactorily tolerated by 
higher animals. Problems still to be solved include 
selection procedures for astronauts. Problems of 
air regeneration, nutrition, water supply and waste 
removal have been solved for short rocket flights. 


8327 


Petrovich, G. V. 1961 
[SOVIET COSMONAUTS IN NEAR-SPACE] Sovetskie 
kosmonavty v blizhnem kosmose. —— Vestnik Aka- 
demii nauk SSSR (Moskva), 31 (5): 13-22. May 1961. 
In Russian. 

English translation by U. S. Joint Pub. Research 
Serv., (Washington, D. C.), No. 8897 (CSO: 66-D), 
Sept. 19, 1961. (Available from Office of Technical 
Services, U. S. Dept. Commerce) 


The Soviet space program is reviewed within the 
framework of the communist ideology. It culmi- 
nated with Yu. A. Gagarin's orbiting flight and re- 
turn. His performance and maintenance of physio- 
logical functions aboard the space ship showed that 
weightlessness is not incompatible with life and 
need not be a hindrance to space travel of longer 
duration. However, cosmic radiation constitutes a 
source of danger which may be avoided only by 
heavy shielding of the space ship or a quick re- 
treat into the Earth's atmosphere at the first sign 
of a solar flare. A tabular summary of the Soviet 
space achievements is included. 
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8328 

[FIRST LAUNCHING OF AN AMERICAN ASTRONAUT] 
Le premier lancement d'un astronaute américain. 
— Aéro France (Paris), 13 (6): 97-99. June 1961. 
In French. 


The first American ballistic flight which took 
place on May 5, 1961, was realized by means of a 
Mercury capsule, "Liberty 7". Description is pre- 
sented of the different phases of.the flight, and of 
the characteristics of the Mercury engine. Included 
is a brief biographical sketch of the astronaut, 
Alan B. Shepard, along with illustrations of the cap- 
sule, takeoff, and trajectory of the capsule and 
rocket. 


832% 

(THE FIRST FRENCH BIOLOGICAL SPACE EXPERI- 
ENCE] La premiére expérience biologique spatiale 
francaise. —— Homme et l'espace (Lausanne), no. 
8-9: 53-55. Nov.-Dec. 1961. In French, 


A rat (Hector) hermetically sealed into a com- 
partment of the Veronique rocket was launched to 
an altitude of 110 kilometers. Throughout the flight, 
the physiological parameters (brain, heart, and 
muscular activities) of the animal subjected to ac- 
celerations were telemetered and registered on the 
ground, Physiological surveillance of the rat per- 
mits the study of the eventual repercussion of the 
flight on the animal body. 


8330 

PROCEEDINGS OF A CONFERENCE ON RESULTS 
OF THE FIRST U. S. MANNED SUBORBITAL 
SPACE FLIGHT. —— 76 p. Washington, D. C.: 
National. Aeronautics and Space Administration, 
1961. 


This document is a record of the proceedings of 
a conference held on June 6, 1961, by the National 
Aeronautics and Space Administration, in coopera- 
tion with the National Institutes of Health and the 
National Academy of Sciences, on the results of 
the first U. S. manned suborbital space flight, 
MR-3 (May 5, 1961). Pertinent papers are ab- 
stracted separately. 


8331 

[OFFICIAL ACCOUNT OF TITOV'S SPACE FLIGHT] 
La relazione ufficiale sul volo spaziale di Titov. 
— Oltre il cielo (Roma), 5 (90): 292-296. Oct. 
1-15, 1961. In Italian. 


The successful launching into space of the space- 
ship-sputnik "Vostok 2" on August 6, 1961, was 
manned by the Soviet astronaut, Gherman Stefano- 
vic Titov. The flight lasted 25 hours and 18 min- 
utes. Discussion is presented on the spaceship's 
structure and equipment; means of radio- and tele- 
communication; direct television and motion pic- 
ture recording of the astronaut's behavior during 
the flight, monitored simultaneously with registra- 
tions of physiological functions back to earth; envi- 
ronmental conditions on board (temperature, baro- 
metric pressure, etc.); the weightlessness encoun- 
tered during the flight and its effects on blood 
circulation, respiration, work capacity, and vestib- 
ular apparatus; radiation protection; and the astro- 
naut's impressions of the flight. 


8332 
RESULTS OF THE SECOND U.S. MANNED SUBOR- 
BITAL SPACE FLIGHT, JULY 21, 1961. —— Na- 
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tional Aeronautics and Space Administration, Wash- 
ington, D. C. [Unnumbered report], [1961]. iv+58 p. 


This report presents medical, physiological, and 
pilot-performance data of the second suborbital 
flight. The astronaut, V. I. Grissom, presents his 
flight report. Individual papers are abstracted sep- 
arately. 


8333 
Ross, M. D., 
and M. L. Lewis 
THE ROLE OF MANNED BALLOONS IN THE EX- 
PLORATION OF SPACE,—Aero Space Eng., 17 (8): 
45-52, 56. Aug. 1958, 


From 1931 to October 1957, a total of 17 manned 
balloon flights into the stratosphere were carried out. 
Five of the most recent flights were part of the U.S. 
Navy's Strato-Lab program, while two were under- 
taken under the U. S. Air Force's Man-High project. 
In four of these flights, sealed cabins were used. 
Following a brief summary of preceding sealed- 
cabin balloon flights and of the Strato-Lab flights, a 
detailed account of results of Strato-Lab High flight 
No, II (made October 18, 1957) is presented. Balloon- 
to-ground information on cardiac and respiratory 
performance was continuously recorded and evaluated 
with respect to physiological fitness of the pilots. 
Blood and urine samples were collected periodically, 
Environmental conditions were recorded at regular 
intervals. The pilots' personal equipment included a 
partial-pressure suit worn under a standard U. S. 
Navy cold-weather suit; a back-pack personnel para- 
chute and an emergency bail-out seat pan formed part 
of the rescue gear. Simple physical and mental tasks 
were performed throughout the flight. The combined 
stresses, imposed by the restrictive clothing, by the 
high environmental temperature and humidity, and 
by the moderate activity, induced extreme fatigue and, 
at times, approached the tolerance limit. A dis- 
comforting feeling of "Earth separation" was ex- 
perienced. Although manned balloon laboratories do 
not lend themselves well to performing radiobiological 
Studies, and in spite of the fact that weightlessness 
experiments cannot be conducted in a balloon cabin, 
the authors believe that many space-medical problems 
can be solved in a balloon laboratory because it re- 
produces in many respects conditions which will be 
encountered in the sealed cabins of the orbital ve- 
hicles of the future. 


1958 


8334 
Ross, M. D., 
and M. L. Lewis 
THE STRATO-LAB BALLOON SYSTEM FOR HIGH 
ALTITUDE RESEARCH,—Jour. Aviation Med., 
29 (5): 375-385. May 1958. 


The Navy Strato-Lab plastic balloon program en- 
compasses three systems for use at altitudes up to 
12,000 feet and 42,000 feet, and above 42,000 feet. 
The high-altitude system requires a sealed gondola 
providing an artificial atmosphere. During 1955- 
1956, extensive tests were conducted to evaluate 
pressure suits for emergency protection, structural 
strength of the aluminum gondola during pressuriza- 
tion, and optimal internal atmospheric conditions. 
The first flight was made on November 8, 1956, to an 
altitude of 76,000 feet. Valuable information was 
obtained concerning the physiologic reactions of the 
crew, the usefulness of the Navy special cold-weather 
clothing, the break-off phenomenon, and artificial 
atmosphere systems. 
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Shepard, A. B. 1961 


PILOT'S FLIGHT REPORT, INCLUDING IN-FLIGHT 
FILMS. ——In: Proceedings of a conference on re- 
sults of the first U. S. manned suborbital space 
flight, p. 69-75. Washington, D. C.: National Aero- 
nautics and Space Administration, 1961. 


Astronaut Allan Shepard gives a narrative re- 
port of his ballistic space flight of May 5, 1961. 
His report encompasses events prior to launch, 
the flight itself, and the postflight debriefing. 


336 


8 
Simons, D.G. 1958 





OBSERVATIONS IN HIGH-ALTITUDE, SEALED- 
CABIN BALLOON FLIGHT.—Air Univ. Quart. Rev.,. 
10 (2): 65-88. Summer 1958. 


Also published in: Man in space, p. 133-161. 
New York: Duell, Sloan and Pearce, 1959. 


The first part of the paper considers the biological 
effects of primary and secondary cosmic radiation, 
and emphasizes the direct and indirect results of ex- 
posure of biological materials and animals, such as 
the graying effect on black mice and the genetic ef- 
fects on Neurospora. The second part of the paper 
reviews the preparations, experiences, and observa- 
tions made on the first two Manhigh balloon flights. 
A diagram of the Manhigh balloon capsule is inclu- 
ded. 


8337 

Simons, D.G. 1958 
PILOT REACTIONS DURING "'MANHIGH II" BAL- 
LOON FLIGHT.—Jour. Aviation Med., 29 (1): 1-14. 
Jan. 1958. 


The pilot's impressions of the 1957 'Manhigh II" 
balloon flight are reported. The 32-hour flight to an 
altitude of more than 100,000 feet was conducted pri- 
marily to investigate the human factors problems of 
flight under space-equivalent conditions. Problems 
arising during the flight, particularly the reaction of 
the pilot to increased COg concentration in the cap- 
sule, indicate the importance of an environment 
which will maintain space pilots at a maximum level 
of efficiency. 


8338 

Simons, D. G. 1959 
PSYCHOPHYSIOLOGICAL ASPECTS OF MANHIGH. 
—Astronautics, 4 (2): 32-33, 62-63. Feb. 1959. 


The high-altitude balloon flight projects Manhigh 
I and II, conducted in June and August 1957, explored 
the problems man faces living 24 hours under space- 
equivalent conditions. Manhigh III, on Oct. 8, 1958, 
applied the lessons learned from these earlier flights 
to explore problems of manned-satellite flight. Each 
candidate for Manhigh Ii took an exhaustive four- 
day physical-evaluation and a claustrophobia test in 
addition to the routine Air Force Flight physical ex- 
amination. Three forms of individual evaluation (an 
isolation and psychiatric evaluation, a psychophysio- 
logical "tiger-bunny" test, and a simulated flight in 
the Manhigh capsule) were also conducted on each 
candidate. The total psychiatric evaluation included 
a full day of tests by a clinical psychologist, a psy- 
chiatric interview by two different psychiatrists, and 
a session in the "block box", a soundproof, unlighted 
chamber. Each candidate remained in the dark, si- 
lent "black box" until he decided to leave. The "tiger- 
bunny" test indicated whether an individual reactedas 
a fighting tiger or running bunny when subjected to 
various combined stresses, which were induced by a 
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series of centrifuge exposures to positive accelera- 
tion, a hot box (155° F. and 85% relative humidity) for 
1 hr., pressure breathing, and immersion of the sub- 
ject's feet in ice water. In flight, measurements were 
made of capsule temperature, humidity, and internal 
pressure. The pilot operated instruments to deter- 
mine the concentration of oxygen and carbon dioxide 
in the capsule; he carried prototype instrumentation 
for transmitting heart and respiration rate to the 
ground; and he made urine and blood tests in relation 
to stress. Subjective gradings of alertness, drive, 
tension, comfort, and efficiency were also made. Sim- 
ple heart rate and respiration indicators proved valu- 
able when verbal communication was temporarily lost 
during the period of peak stress. The most valuable 
techniques introduced were a psychiatric interview 
and a grading of the information dictated by the pilot 
into the tape recorder. Analysis of the information 
obtained from these two sources provided a measure- 
ment of pilot creativity, which, being a high mental 
function, should be sensitive to fatigue, both in time 
and in severity. 


8339 


SOVIETS RECOVER RESEARCH ROCKET DOGS,.— 
Aviation Week, 69 (18): 61-63. Nov. 3, 1958. 


The firing of two dogs to an altitude of 280 miles 
in a single-stage research rocket (Aug. 27) by Rus- 
sian scientists is briefly summarized. The felt- 
lined cabin included an air regeneration system, a 
self-contained apparatus for recording the biological 
functions of the animals, and a special motion pic- 
ture camera. The dogs which had received special 
training for several months before the flight, were 
secured in special cradles and provided with globu- 
lar ventilated space suits made of plexiglas, with a 
detachable helmet, and with an oxygen feed system. 
The rocket was fired at a small angle to the verti- 
cal in a fixed direction. It was stabilized during the 
entire flight (including the inertial phase) to ensure 
the necessary conditions for the experiment. The 
dogs were reported to have been recovered safely 
and in good condition. All pertinent data could be 
collected. 


8340 
Strautmane, Dz. 1961 


[COSMIC BIOLOGY] Kosmiska biologija.— 
Astronomiskais kalendars (Riga), 10 [for 1962]: 
128-142. 1961. In Latvian. 


The history of cosmic biology and medicine is 
reviewed as it proceeded and advanced in step with 
the progress in space flight. The Russian accom- 
plishments in space biological research by means 
of rockets as well as artificial satellites have con- 
tributed greatly to exploration of adverse factors 
in space, i. e. weightlessness, acceleration forces, 
noise, vibration, etc., and culminated in successfully 
orbiting the cosmonauts Gagarin and Titov. These 
experiments proved conclusively that man can func- 
tion adequately in a weightless environment, 
whereby, after training, the otolith functions are 
substituted by the visual analyzer. One of the as 
yet unconquered hazards is the biological effect of 
cosmic radiation, particularly that of the protons in 
the inner radiation belts. These hazards may have 
to be avoided by a special flight route taking into 
considerations cyclic variations in the composition 
and intensity of these belts. Other problems to be 
solved include the creation of a closed ecological 
system within the space ship for longer flights 
using Chlorella algae, research on possible effects 
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of the gravitational field on cellular growth and 
embryological development, etc. Interesting 
speculations are raised with regard to the question 
of life in outer space or on other planets. 


8341 
Strughold, H. 1958 
FROM AVIATION MEDICINE TO SPACE MEDI- 
CINE.— Air Univ. Quart. Rev., 10 (2): 7-16. Sum- 
mer 1958. 
Also published in: Man in space, p. 7-18. New 
York: Duell, Sloan and Pearce, 1959. 
Also published in: U. S. Congress, Senate, 86, 2nd 
session. Committee Print, July 15, 1960. p. 229- 
238. 


This article is a review of the development of med- 
ical practice and its relation to advances in aviation 
from the 1930's. The following problems are consid- 
ered: weightlessness, multiple g forces, cosmic 
rays, and closed ecological systems. The Air 
Force's progress in space technology and medicine 
is charted, since 1947, in terms of pertinent meet- 
ings and organizations. (55 references) 


8342 

Thomas, S. 1961 
MEN OF SPACE. —— Vol. 3. xviii+247 p. Philadel- 
phia and New York: Chilton Co., 1961. 


This book presents biographical sketches of the 
leaders in the research and exploration of space. 
The men described are J. R. Doolittle, C. S. 
Draper, L. G. Dun, D. D. Flickinger, Y. A. Ga- 
garin, A. Kantrowitz, W. F. Raborn, Jr., H. W. 
Ritchey, A. B. Shepard, Jr., and H. N. Toftoy. 


8343 
White, M. S. 1958 
THE AEROMEDICAL REALITIES OF SPACE 
TRAVEL, — Jour. Aviation Med., 29 (10): 707-715. 
Oct, 1958, 
Also published in: U. S. Armed Forces Med. 
Jour., 10 (4): 441-450. April 1959. 


A brief review is presented of pioneering efforts 
in balloon ascensions which demonstrate the con- 
tribution of Europe to space flight. Telescopic ob- 
servations of space are discussed in order to pro- 
vide orientation for the choice of obtainable goals 
in space flight. The limited nature of space travel 
under present concepts is indicated oy analysis of 
the distances and time involved in travel beyond 
tae solar system. It is concluded that exploration 
of the Moon, Venus, and Mars will provide a sig- 
nificant contribution to medicine and scientific 
knowledge. 


8344 

Winter, K. 1961 
[THE FIRST STEP INTO THE UNIVERSE] Der 
erste Schritt ins Weltall. —— Weltraumfahrt (Frank- 
furt), 12 (4): 101-103. July-Aug. 1961. In German. 


Data from the open Soviet literature and news- 
papers on Juri Gagarin's orbital flight are com- 
piled in a description of the historical event. 
According to Gagarin's own description he made 
observations, ate and drank, wrote notes, and was 
not adversely affected by weightlessness. The cli- 
matic conditions in the cabin were 1% COg, 15- 
22° C. temperature, and 30-70% humidity. Oxygen 
regeneration was effected through highly active 
chemical compounds. During the flight Gagarin 
wore a space suit. Education, training, and back- 
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ground of the Soviet astronauts are similar to the 
American group. Preparation for flight included 
parabolic flights, centrifuge rides, and parachute 
jumps. 


8345 
(Winzen Research, Inc.) 1959 
MANHIGH I,—Winzen Research, Inc., South St. Paul, 
Minn.; issued by Air Force Missile Development Cen- 
ter, Holloman Air Force Base, New Mexico. Report 
no. AFMDC-TR-59-24, June 1959. v+36 p. 
AD 215 867 PB 142 333 


Operation Manhigh I was the first of a series of 
manned balloon probes into the upper atmosphere, as 
a preliminary investigation to the Man in Space pro- 
gram. The structure and instrumentation of the cap- 
sule and aerostat are described, and the collected 
data are plotted and analyzed. (Author's abstract) 


c. Review, Treatises, Handbooks, etc. 


8346 

Adams, C. C. 1958 
SPACE FLIGHT: SATELLITES, SPACESHIPS, 
SPACE STATIONS, AND SPACE TRAVEL EX- 
PLAINED. —373 p. New York: McGraw-Hill, 1958. 


The book attempts to synthesize the contributions 
of many fields of endeavor (astrophysics, com- 
munications, medicine, etc.) to the science of astro- 
nautics. It presents a detailed, well-rounded ac- 
count of (1) the history and background of the 
astronautical sciences; (2) the subsidiary fields of 
these sciences; and (3) the most important world- 
wide developments. The 15 chapters review the 
history of astronautics, rockets, space stations, the 
United States program, the Russian achievements, 
physical aspects of the atmosphere, engineering and 
human parameters of spaceship design, architecture 
of the universe, human requirements during space 
flight, communications, and lunar expeditions. Many 
references are appended at the end of each chapter. 


8347 

AVIATION MEDICINE—SELECTED REVIEWS. — 
Edited by C. S. White and others. vii + 305 p. 
AGARDograph no. 25. London, etc.: Pergamon 
Press, 1958. 


Twelve papers concerning advancements in 
instrumentation, methodology, and analytic tech- 
niques relevant to the biomedical aspects of 
flight are presented. They are abstracted 
separately as items no. 8433, 8464, 8470, 8495, 
8866, 8867, 8908, 9919, 10768, 11338, 12160, 12635. 


8348 
Borisov, V., 1961 
and O. Gorlov 
[LIFE IN SPACE] Zhizn' i kosmos. — Moskva: 
"Sovetskaia Rossia", 1961. 195+[5] p. In Russian. 


This semipopular work discusses conditions on 
earth as contrasted with those prevailing in space; 
possible life on other planets; the effects of gravity 
versus weightlessness in theory, in experiments, 
and in actual space flight; the creation of artificial 
gravity on spacecraft; acceleration and deceleration 
forces in the rarefied atmosphere; life conditions 
in space with particular attention to oxygen lack; 
altitude chamber research, hypoxia, and dysbarism 
in man; explosive decompression, decompression 
Sickness; nutrition of cosmonauts during short and 
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long flights, hydroponics, closed ecological sys- 

tems, reclamation and recycling of water; radia- 
tion in space; space probes; and various aspects 
of preparation of the cosmonauts for space trips. 


8349 

Ellingson, H. V. 1960 
AVIATION MEDICINE. —— In: Cyclopedia of medi- 
cine, surgery, and specialties: Review service, 
1960, p. 221-246. Ed. by G. M. Piersol and E. L. 
Bortz. Philadelphia: F. A. Davis Company, 1960. 


The scope and implications of aviation and space 
medicine are summarily discussed. Consideration 
is given to the general and specific stresses which 
may be encountered, to medical and psychiatric 
problems, air travel and transportation of patients, 
pilot and astronaut selection, protective equipment 
and clothing, and to flying safety and accidents in- 
volving nuclear weapons. (88 references) 


8350 

Ellingson, H. V. 1960 
MEDICAL PROBLEMS OF MODERN AIR 
TRAVEL.—vi + 26 p. Philadelphia: F. A. Davis, 
1960. 


This publication is concerned with the many 
problems of air and space travel including radiation 
hazards, weightlessness, isolation, diurnal cycles, 
closed ecological systems, toxic substances, 
astronaut selection, physical conditioning, g-force 
tolerance, noise hazards, electrocardiographic 
abnormalities, eye protection, psychiatric dis- 
orders, safety measures, air transportation of 
patients, pressure and oxygen equipment, helicopter 
flights, and selection and maintenance of pilots. 

(88 references) 


8351 

Gatland, K. 1959 
MAN INTO SPACE.—Royal Air Force Flying Rev. 
(London), 14 (9): 23-25. June 1959. 


A recapitulation of United States and Russian 
achievements in space flight cites the efforts of 
both countries in putting animals into space 
(monkeys and mice in Aerobee rockets in 1952; 
white mice in Thor-Able rockets; Gordo, the 
squirrel-monkey, in a Jupiter nose-cone in 
1958; and the dog, Laika, in Sputnik II in 1957). 
The specifications for the payload (including the 
man) of the projected Mercury capsule are briefly 
reviewed. 


8352 
Lansberg, M. P. 1960 
A PRIMER OF SPACE MEDICINE. —— viii+165 p. 


Amsterdam: Elsevier Publishing Co., 1960. 

A description is presented of the specific medi- 
cal problems of manned space flight, including the 
physical, physiological, and psychological aspects 
and the dynamic conditions of life in a space cabin 
and man’s acceleration tolerance during passage to 
and from the space station. Thirty-four illustra- 
tions and tables accompany the text. (210 refer- 
ences) 


8353 
Lavnikov, A. A. 1961 
[AVIATION MEDICINE] Aviatsionnaia meditsina. — 
Moskva: Voenno Izdatel'stvo Ministerstva Oborony 
SSSR, 1961. 274 p. In Russian. 
Aviation physiology, anatomy, and hygiene are 
discussed for general use by flight schools, the 
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air force, and others interested in aviation medi- 
cine. The topics include: the physiology of high al- 
titude flight, hypoxia, respiratory and cardiovascu- 
lar adjustments to altitude, effects of low baromet- 
ric pressure, decompression sickness, effects of 
explosive decompression, the basic hygienic re- 
quirements of aircraft cabins, the physiological and 
hygienic principles of oxygen breathing equipment, 
acceleration in flight and its effect on the flier, 
flight in adverse weather, toxic aspects of aviation 
fuels and lubricants, and safety aspects. Additional 
chapters deal with: effects of atomic explosion and 
protective measures, in-flight first aid, health edu- 
cation, personal hygiene, the prevention and quaran- 
tine of contagious diseases, and first aid to the 
wounded. (58 references) 


8354 

LECTURES IN AEROSPACE MEDICINE 11-15 
JANUARY 1960.—-School of Aviation Medicine, 
Brooks Air Force Base, Tex. [Unnumbered report], 
[1960]. [475] p. 


This is a compilation of lectures in aerospace 
medicine given at the School of Aviation Medicine 
during January 11-15, 1960. The topics considered 
are: Biophysics of the space environment, by H. 
Strughold; Celestial bodies, by J. W. Evans, H. 
Strughold, and C. W. Tombaugh; The upper atmos- 
phere, by W. W. Kellog; Radiation in space, by S. F. 
Singer and D. G. Simons; Propulsion systems, by 
W. R. Dornberger; Space flight dynamics, by R. 
Hessberg and W. R. Hawkins; Cabin atmospheres, by 
H. G. Clamann and D. M. Keller; Space logistics, by 
B. E. Welch and J. Myers; Toxicity of chemicals, by 
V. Montgomery; Medical problems at launch sites, 
by G. M. Knauf; Psycho-physiological problems, by 
G. T. Hauty; Emergency and escape procedures, by 
J. F. Hegenwald; Personal equipment, by S. White; 
Selection and training of space crews, by W. K. 
Douglas; and Three types of research problems, by 
H. G. Clamann, P. A. Campbell, and J. E. Pickering. 


8355 

LECTURES IN AEROSPACE MEDICINE, 16 THROUGH 
20 JANUARY 1961, CONDUCTED AT SCHOOL OF 
AVIATION MEDICINE. ——U.S.A.F. Aerospace Med- 
ical Center (ATC), Brooks Air Force Base, Texas: 
School of Aviation Medicine. 27 [sections]. [644] p. 
1961. 


This is a series of 27 papers by various authors, 
reporting on a wide range of problems in aero- 
space medicine. Some of the papers are abstracted 
separately, 


8356 
Lomonaco, T., 1959 
A. Scano, and G. Lalli 
[AERONAUTICAL MEDICINE AND ELEMENTS OF 
SPACE MEDICINE] Medicina aeronautica ed 
elementi di medicina spaziale.—Vol. I. viii+586 p. 
Roma: Regionale Editrice, June 1959. In Italian. 


This handbook is a review of aeronautical and 
space medicine. It contains discussions of these 
topics: the physical environment of space; respira- 
tion; the effects of anoxia on respiration, blood 
composition, circulation, nervous system, renal 
function, body temperature, and muscular work; 
high altitude effects and acclimatization; aeroem- 
bolism; hyperoxia; the closed ecological system; 
and decompression. (997 references) 
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8357 
Lomonaco, T., 1961 
A. Scano, G. Lalli, R. Virgili, L. Giulio, and 
R. Caporale 
[AVIATION MEDICINE AND ELEMENTS OF SPACE 
MEDICINE. VOLUME II] Medicina aeronautica ed 
elementi di medicina spaziale. Volume secondo. 
— vi+665 p. Rome: "Regionale" Editrice, 1961. In 
Italian. 


This second volume contains an integration and 
completion of the subjects of physiology and pathol- 
ogy of man in flight already treated in the first 
volume. In addition to the preface and an exten- 
sive bibliography (p. 629-665), the table of con- 
tents lists the following chapters: (1) Physiological 
fundamentals of blood circulation. (2) The concept 
of acceleration and general laws on the physio- 
pathological effects of acceleration on the human 
body; analysis of aircraft motion. (3) Positive accel 
erations. (4) Negative accelerations. (5) Chest to 
back, back to chest, and lateral accelerations. (6) 
Protection from the effects of accelerations. Ap- 
pendix: Technical information on maneuvers and 
anti-g suits. (7) Parachute jumping. (8) Air sick- 
ness. (9) Physiopathological conditions causing 
flight accidents. (10) Lesions caused by flight acci- 
dents. (11) Prevention of flight accidents and de- 
lethalization. (12) Fatigue from piloting. (13) Diet of 
flying personnel. (14) Physical education of flying 
personnel, (15) Effects of flight on the eye and on 
visual function. (16) The ear in flight; illusions and 
errors of orientation in flight. (17) Indications and 
contraindications for the air transportation of sick 
or injured persons. (18) Pathological elements of 
flight. (19) Mental disorders and flight. (20) Hygiene 
of airports. (21) Aircraft and the spread of disease 
over long distances; general measures of aircraft 
hygiene and sanitation. And (22) International pre- 
vention of quarantine disease. The 1951 sanitary 
regulations of the World Health Organization. 


8358 

Mallan, L. 1961 
MEN, ROCKETS AND SPACE RATS,—xiv+368 p. 
New York: Julian Messner, Inc., 1961. 


This is a revision of the book first published in 
1955, and mainly includes a new final chapter deal- 
ing with the Project Mercury space flights of astro- 
nauts Alan B. Shepherd and Gus Grissom, and Proj- 
ects DYNA-SOAR and APOLLO. A popular history 
of the contribution of scientists, engineers, and test 
pilots to rocket flight are presented in the other 
chapters. Events described include the development 
of the Bell X-1 and X1A, ICBM's and Earth satel- 
lites; experiments with monkeys and mice in accel- 
eration and weightlessness; work by Col. Stapp on 
human tolerance to acceleration; high altitude flight; 
development of the anti-g suit and ejection seat; ex- 
periments in isolation, temperature effects, and ex- 
plosive decompression; and the work of the Space 
Medicine Department of the School of Aviation Medi- 
cine. 


8359 

SYLLABUS OF FILMED LECTURES ON SPACE TECH- 
NOLOGY.—Univ. of California. Engineering Ex- 
tension and Physical Sciences Extension [no place]; 
issued by Diamond Ordnance Fuze Labs., Washing- 
ton, D. C. [Unnumbered report], [no date, 1958]. 
[309] p. 


This is a collection of lecture notes which accom- 
panied motion pictures on space technology projected 
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from January to May, 1958. Three pertinent papers 
on space medicine and cabin design are abstracted 
separately, see items no, 9874, 9983, 12550. 


8360 

Taylor, E. R. 1958 
PHYSICAL AND PHYSIOLOGICAL DATA FOR BIO- 
ASTRONAUTICS, 1958——[150] p. Randolph Air 
Force Base, Texas: USAF School of Aviation Medi- 
cine, March 18, 1958. 


This handbook gathers under one cover charts and 
synopses of data pertinent to the physical environ- 
ments of various portions of space, and the needs 
and limitations of the human organisms. (Numerous 
references) 


d. Miscellaneous Reference Materials 


8361 

Ax, P. 1961 
PACAF BASIC BIBLIOGRAPHIES: EXPLORATION 
OF SPACE. — Misawa Air Base, Japan. v+25 p. 
Feb. 1, 1960. 


This is a bibliography on the exploration of space, 
with annotations from various sources, which su- 
persedes the bibliography dated February 1, 1959. 
Included are 85 references, published between 1953 
and 1959, and classified as follows: Rocket History 
and Research; Space Flight; Satellites; Interna- 
tional Geophysical Year Space Programs; Space 
Medicine; and the Moon and Interplanetary Travel. 


8362 

Benton, M. C. : 1958 
THE LITERATURE OF SPACE SCIENCE AND EX- 
PLORATION,——U.S. Naval Research Lab., Washing- 
ton, D. C. Bibliography no. 13, Sept. 1958. xiv+264 p, 


This annotated bibliography of 2274 journal articles 
and research reports of theoretical and applied as- 
pects of space exploration covers the period from 
1903 to June 1958. 


8363 

BIBLIOGRAPHY OF SPACE MEDICINE: PRELIMI- 
NARY EDITION.——National Library of Medicine. 
Reference Division, Washington, D. C. March 3, 
1958. i+34 p. 


This is a space medicine bibliography of 285 
papers from 1945 to 1958, arranged according to 
the following subject categories: sealed cabin 
ecology, acceleration and deceleration, fractional 
and zero gravity, cosmic radiation, survival 
problems, psychological and social problems, and 
extra-terrestrial aspects. 


8364 
Burns, N. M., 

R. B. Ziegler, R. Noble, and E. C. Gifford 
ENVIRONMENTAL REQUIREMENTS OF SEALED 
CABINS FOR SPACE AND ORBITAL FLIGHTS: A 
BIBLIOGRAPHY OF PSYCHOPHYSIOLOGICAL 
STUDIES RELEVANT TO SPACE AND ORBITAL 
FLIGHT. —— Naval Air Material Center. Air 
Crew Equipment Lab., Philadelphia, Pa, Report 
no. NAMC-ACEL-441, Oct. 26, 1960, iii+(152] p. 


A title bibliography is presented of selected 
physiological and psychological studies concerning 
the environmental requirements of sealed cabins 
for space and orbital flight. A total of 582 cate- 

‘gorized entries from military reports, books, and 
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1. GENERAL ASPECTS 8365-8373 
journal literature are presented on standard bibli- 8369 
ographic file card forms, Jacobius, A. J. 1959 


BIBLIOGRAPHIC CONTROL OF AVIATION AND 


8365 SPACE MEDICAL LITERATURE.—-Aerospace 
THE CYCLOPEDIA OF MEDICINE, SURGERY, AND Med., 30 (7): 507-516. July 1959. 
SPECIALTIES: REVIEW SERVICE, 1960. —— Ed. 


An attempt is made to discuss briefly the scope, 
purpose, and organization of aviation and space med- 
icine bibliographies, to outline their historic devel- 
opment, and to list their most representative prod- 
ucts. Specific examples of procedure and usage are 
drawn from the Library of Congress' Aviation Med- 
icine: A Bibliography. (69 references) 


by G. M. Piersol and E., L. Bortz. xvi+945 p. 
Philadelphia: F. A. Davis Company, 1960. 


Discussions on endocrinology, medicine, neurol- 
ogy and psychiatry, nutrition, ophthalmology, and 
otolaryngology are included among the nineteen 
major subject divisions. The division on " Medi- 
cine" includes a comprehensive section with 88 
references on aviation medicine. A selection of 
pertinent papers in this series is abstracted 


8370 
Kosmolinskii, F. P. 
[BIOMEDICAL PROBLEMS OF FLIGHT INTO 


1960 


cay: COSMIC SPACE: A SURVEY OF FOREIGN LITER- 
ATURE] Mediko-biologicheskie voprosy poletov v 
8366 kosmicheskoe prostranstvo. Obzor inostranoi 
Daniel, G. A., 1961 literatury. —— Klinicheskaia meditsina (Moskva), 


and C. F. Kasparek 
COMPREHENSIVE BIBLIOGRAPHY OF RESEARCH 
REPORTS ISSUED OVER A NINETEEN-YEAR 
PERIOD BY THE U. S. NAVAL SCHOOL OF AVIA- 
TION MEDICINE.—Naval School of Aviation Medi- 
cine, Pensacola, Fla. (Project no. MR005.13-3001, 
Subtask 5). Report no. 3, May 1, 1961. iii+70 p. 


The 772 reports listed cover many aspects and 
phases of aviation and space medicine and show the 
trend which research has taken since formal en- 
trance of the School into the field of research in 
1942. (Authors' abstract) 


38 (5): 8-12. May 1960. In Russian. 

This is a review of articles on physiological, 
psychological, and biological problems of space 
flight published in the West-European and Ameri- 
can aviation literature during the last decade. 


8371 

REPORTS ON SPACE MEDICINE —1958.——School of 
Aviation Medicine (U.S. Air Force), Randolph Air 
Force Base, Texas. [Unnumbered Report], Feb. 
1959. [98] p. 

This is a collection of papers reprinted from var- 
ious sources which deal with human performance 
during space and supersonic flight, human engineer- 
ing within the space cabin, proficiency decrement, 
recycling of human wastes, space cabin requirements, 
and weightlessness. Pertinent papers are abstracted 


8367 
Doll, R. E., 
and J. R. Berkshire 


1961 





BIBLIOGRAPHY: PSYCHOLOGICAL RESEARCH 
IN THE U. S. NAVAL SCHOOL OF AVIATION 
MEDICINE — JULY 1950-JUNE 1960.—Naval 
School of Aviation Medicine, Pensacola, Fla. 
{Unnumbered report], Feb. 6, 1961. ii+41 p. 


Approximately 500 psychological research pub- 
lications are listed under the headings of Acoustics, 
Anxiety, Attitudes, Grades and Standards, Morale, 
Peer Ratings, Perception, Selection, Methodology, 
Safety, Tests, Training, Vision, and Miscellaneous. 
Author index is included. (Authors' abstract) 


8368 
Interdepartmental Committee on Medical Training 
Aids 1961 

FILM REFERENCE GUIDE FOR MEDICINE AND 
ALLIED SCIENCES, —— Department of Health, 
Education and Welfare. National Library of Medi- 
cine, Washington, D. C. Publication nos. AFP 160- 
15-1 (Air Force); DA Pamphlet 108-2 (Army); NAV 
MED P 5042, Rev. 6-61 (Navy); PHS 487 (Public 
Health Service); VA Catalog 7 (Veterans Adminis- 
tration), June 1961. xiii+200 p. 


The latest annual edition of this annotated motion 
picture bibliography contains approximately 2000 
entries each provided with the following informa- 
tion: title of film, issuing agency, year of release, 
running time, color characteristics, film size, 
brief description of contents, distributor, and insti- 
tution or individuals credited with the preparation 
of the film. The arrangement is alphabetical by 
broad subject areas, and by title under each sub- 
ject category. The categories, Aviation Medicine 
and Military Medicine, include films pertinent to 
aerospace medicine, 
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separately, see items no. 9891, 9994, 10239, 11152, 
12739, 12839, 12886. 


8372 

Roos, C. A. 1959 
BIBLIOGRAPHY OF SPACE MEDICINE,—U. S. 
Armed Forces Med. Jour., 10 (2): 172-217. Feb. 
1959. 

Also issued as Public Health Service Publication 
no. 617; Public Health Service Bibliography Series 
no. 21, National Library of Medicine, U. S. Depart- 
ment of Health, Education, and Welfare, Washington, 
D. C., 1958. 


This compilation of 446 references covers aspects 
of space medicine such as sealed cabin problems, 
acceleration and deceleration, fractional and zero 
gravity, cosmic radiation, nutrition in space flight, 
survival problems, psychological and social problems, 
ground crew problems, and extraterrestrial aspects. 
Entries are arranged chronologically, starting with 
1958 and going back to 1928, 


8373 

SUBJECT INDEX OF SCHOOL OF AVIATION MEDI- 
CINE PUBLICATIONS, JANUARY 1942-MAY 1958. 
— School of Aviation Medicine, Randolph Air Force 
Base, Tex. [Unnumbered report], [1958]. v+86 p. 


This is a list of reports published by the School of 
Aviation Medicine from January, 1942, to May, 1958. 
The papers are arranged according to the following 
subject classification: accidents, air evacuation, avi- 
ation medicine, dentistry, internal medicine, micro- 
biology, neuropsychiatry, opthalmology, otolaryn- 
gology, pathology, personnel, pharmacology and 
biochemistry, physiology, medical and experimental 
psychology, radiobiology, space medicine, medical 
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statistics, preventive medicine, surgery and 
anesthesiology, and veterinary sciences. 


e. Meetings and Symposia 


8374 

ABSTRACTS OF SCIENTIFIC PAPERS TO BE 
PRESENTED AT 1958 MEETING OF AERO MEDI- 
CAL ASSOCIATION, STATLER HOTEL, WASHING- 
TON, MARCH 24-26.—Jour. Aviation Med., 29 (3): 
226-255. March 1958 


Abstracts are presented of 103 papers to be 
delivered at the 29th annual meeting of the Aero 
Medical Association in Washington, D. C., 
March 24-26, 1958. 


RFR MEDICINE.—Jour. Amer. Med. Assoc., 167 (1): 
73-74. May 3, 1958. 

A brief report is given of the 29th annual meet- 
ing of the Aero Medical Association, held in March 
1958. Brief summaries are given of selected pres- 
entations of general interest to physicians, includ- 
ing discussions of the composition of cosmic rays, 
closed ecological systems, and physiologic responses 
to flight. 


AUSTRALASIAN MEDICAL CONGRESS (BRITISH 
MEDICAL ASSOCIATION), HOBART, MARCH 1 
TO 7, 1958: SECTION OF NAVAL, MILITARY 
AND AIR FORCE MEDICINE AND SURGERY.— 
Med. Jour. Australia (Sydney), 1958 (25): 850-853. 
June 21, 1958. 


Brief summaries are given of papers presented 
to the Section of Naval, Military, and Air Force 
Medicine and Surgery at the Australasian Medical 
Congress of the British Medical Association, held 
at Hobart, Australia, on March 1-7, 1958. Topics 
discussed include the physiological effects of high- 
intensity noise, selection of suitable aircrew per- 
sonnel, medical instruction of aircrews and sup- 
porting personnel, and nutritional requirements of 
flying personnel. 


8377 

AVIATION MEDICINE ON THE THRESHOLD OF 
SPACE: A SYMPOSIUM.—Jour. Aviation Med., 
29 (7): 485-539. July 1958. 


Papers presented at the symposium held on March 
24, 1958, at the 29th annual meeting of the Aero 
Medical Association, Washington, D. C., are ab- 
stracted separately as items 8430, 8727, 9497, 11390, 
12312, 12850, 12886. 


8378 

Billingham, J. 1958 
SPACE MEDICINE. —Nature (London), 182 (4650): 
1645-1646. Dec. 13, 1958. 


The first symposium on space medicine to be 
held in Great Britain took place at the B.M.A. 
House, London, on October 16 and 17, 1958. It was 
called for the purpose of discussing problems re- 
lated to reactions of man to space conditions and 
equipment required for survival. The participants 
were research workers in the fields of physiology, 
psychology, and human engineering. A brief review 
of man's major space problems from the physicist's 
point of view by L. R. Shepherd opened the confer- 
ence. Papers were presented dealing with the fol- 
lowing topics: consequences of weightlessness 
(M. P. Lansberg); problems of disorientation and 
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motion sickness (T, C, D. Whiteside); physiological 
effects of mechanical forces (J. C. Guignard); 
experimental results of subjecting anesthetized dogs 
to prolonged g forces in the head-to-tail direction 
(H. J. Bjurstedt); blast injury studies on animals and 
the problem of explosive decompression in a space 
vehicle (C. J. Clemedson); a suggested approach for 
determining space cabin environmental conditions 
that would enhance peak crew morale and efficiency 
(G. W. Hoover); means of reducing weight in space 
ships without sacrificing the physiological needs 

of their crews (G. Pugh); problems of heat exchange 
between man and the sealed cabin (J. Billingham); 
impairment of human performance in control (K. F. 
Jackson); effects of sensory impoverishment, con- 
finement, and deprivation of sleep (C. Cunningham); 
space transportation of life in the frozen state 

(A. S. Parkes and A. V. Smith); space feeding 
problems (S. W. F. Hanson); and radiation hazards 
(A. E. Slater). 


8379 

THE BIOLOGY OF SPACE TRAVEL. — Ed. by N. 
W. Pirie. Symposia of the Institute of Biology, 10. 
viii+120 p. London, 1961, 


This is a collection of ten papers on space 
travel presented at the symposium. The individual 
papers are aostracted separately, 


8380 

CONFERENCE ON MEDICAL RESULTS OF THE 
FIRST U., S. MANNED SUBORBITAL SPACE FLIGHT. 
— U.S. National Aeronautics and Space Administra- 
tion, in cooperation with National Institutes of 
Health and National Academy of Sciences. [Unnum- 
bered report, 1961?]. v+116 p. 

This is a compilation of 10 papers presented at a 
Conference on the Medical Results of the First U.S. 
Manned Suborbital Space Flight held in Washington, 
D. C., June 6, 1961. The papers are subdivided into 
three groups: Mercury program summary, biomed- 
ical data, and pilot performance. Pertinent papers 
are abstracted separately. See items no. 9814, 
9900, 11592, 11723, 11726, 12456, 12544, 12662. 


8381 

(SECOND WORLD— FOURTH EUROPEAN— AVIATION 
AND SPACE MEDICAL CONGRESS, ROME, OCTO- 
BER 27-31, 1959) II congresso mondiale e IV 
europeo di medicina aeronautica e spaziale, Roma, 
27-31 Ottobre 1959. —— Vol. I (Relazioni-Lectures). 
253 p. Roma, 1961. 


This volume of the proceedings of the Second 
World Aviation and Space Medicine Congress con- 
tains papers by various authors, some of which 
are abstracted separately. 


8382 

Diringshofen, H. von 1961 
[INTERNATIONAL SYMPOSIUM CN AEROSPACE 
MEDICINE] Internationales Symposium iiber Luft- 
und Raummedizin. —— Weltraumfahrt (Frankfurt), 

' 12 (1): 11-12. Feb. 1961. In German. 


The symposium, sponsored by the Aviation Medi- 
cine Institute of the Argentine Air Force, was held 
October 6-13, 1960, at the School of Medicine, Uni- 
versity of Buenos Aires. Discussions centered on 
the psychological aspects of space flight, accelera- 
tion forces, and acceleration tolerance. Films of 
rocket-sled studies and of weightlessness during 
aircraft maneuvers and during free fall in a pres- 
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sure suit from a balloon gondola were shown. Dis- 
cussions made clear the differences in European 
and American outlooks on the relative importance 
of psychological tests in the evaluation of space 
flight candidates. Attention was also given to the 
physiology of respiration and the effects of oxygen 
lack on the endocrine system, tissue damage 
caused by decompression, and the human engineer- 
ing problems of space flight. 


8383 

Errebo-Knudsen, E, O. 1960 
| SPACEFLIGHT MEDICINE: BIOLOGICAL PROB- 
LEMS OF TRAVELING OUTSIDE THE EARTH'S 
ATMOSPHERE] Rumfartsmedicin: de biologiske 
problemer ved ophold uden for Jordens atmos- 
faere, —— Naturens verden (Kgbenhavn), 1960 
(Jan.): 1-8, 30-32. Jan. 1960. In Danish. 


This paper summarizes the results of Russian 
and American studies in spaceflight, as presented 
in papers at the 2nd World and 4th European Con- 
gress of Aviation Medicine in Rome, Oct. 1959. 
Biological, neurological, and physiological problems 
are considered; some results of experiments with 
animals are reported. Some details from Project 
Mercury are given, and the potential dangers of 
flight in space are reviewed. The possibility of 
human life on other planets in our solar system is 
discounted, 


8384 

Fenn, W. O. 1959 
SYMPOSIUM ON LIFE IN SPACE: INTRODUC- 
TION. —Federation Proceedings, 18 (4): 1241. Dec. 
1959. 


This paper introduces the symposium on the 
physiological aspects of life in outer space, held by 
the American Physiological Society at Atlantic City, 
New Jersey, April 17, 1959. Abstracts of other 
papers presentedat this meeting are listed separately, 
see items no, 9838, 11414, 12849. 


8385 

THE FIRST INTERNATIONAL SYMPOSIUM ON 
CARDIOLOGY IN AVIATION CONDUCTED AT THE 
SCHOOL OF AVIATION MEDICINE, NOVEMBER 
12-13, 1959. Edited by L. E. Lamb. School of 
Aviation Medicine, U.S.A.F. Aerospace Medical 
Center, Brooks Air Force Base, Texas. [Unnum- 
bered report, 19597]. [ix]+430 p. 

Many of the papers included were also published 
as: SYMPOSIUM ON CARDIOLOGY IN AVIATION. — 
Amer. Jour. Cardiol., 6 (1): 1-232. July 1960. 

This is a collection of papers by various authors, 
presented at a symposium on cardiology in aviation, 
November 12-13, 1959. Pertinent individual papers 
are listed separately, see items no. 8742, 8756, 
8765, 9910, 11711, 11787, 11825, 11876, 11904, 
11905, 11912, 11913, 11926, 11951, 11962, 12052, 
12070, 12083, 12090, 12619. 


8386 
Haduch, S., 
and S. Baranski 
[REVIEW OF ACHIEVEMENTS IN COSMIC MEDI- 
CINE] Przeglad osiagniec medycyny kosmicznej. 
— Wojskowy przeglad lotniczy (Warszawa), 8 (4): 
70-76, April 1960. In Polish. 


This is a brief review of the papers read at 
the second World Congress of Aviation and Space 
Medicine, held in the Fall of 1959, in Rome, Italy. 


1960 
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8387 

INTERNATIONAL ASTRONAUTICAL CONGRESS, 
VIlith (BARCELONA 1957), PROCEEDINGS.—607 p. 
Wien: Springer-Verlag, 1958. 


This publication contains the proceedings of the 
Eighth International Congress on Astronautics, held 
in Barcelona on October 6-12, 1957. Pertinent pa- 
pers are abstracted separately, see items no. 8278, 
8676, 8683, 8712, 10237, 11340, 12449. 


8388 

INTERNATIONAL ASTRONAUTICAL CONGRESS, IXth 
(AMSTERDAM, 1958), PROCEEDINGS.—2 vol., 970 
p. Wien: Springer-Verlag, 1959. 


This publication contains the proceedings of the 
Ninth International Congress on Astronautics, held 
in Amsterdam on August 25-30, 1958. The topics 
considered include: general astronautics, upper at- 
mosphere research, astrophysics, space engineering, 
propulsion, artificial satellites, and biological and 
medical problems. Pertinent papers are abstracted 
=~ see items no. 9865, 9903, 10017, 11319, 
1 le 


8389 

INTERNATIONAL ASTRONAUTICAL CONGRESS, Xth 
(LONDON, 1959), PROCEEDINGS.—2 vol., 946 p. 
Wien: Springer-Verlag, 1960. 


This publication contains the proceedings of the 
Tenth International Congress on Astronautics, held 
in London, August 30 to September 5, 1959. The 
topics treated include: general astronautics, upper 
atmosphere research, physics of space flight, engi- 
neering, propulsion, artificial satellites, and space 
biology and medicine, Pertinent papers are ab- 
stracted separately, see items no, 8313, 8448, 8539, 
8679, 9972, 10011, 11283, 11319, 11409, 11527, 
12442, 12770. 


8390 

INTERNATIONAL ASTRONAUTICAL CONGRESS, xIth 
(STOCKHOLM, 1960). PROCEEDINGS. —— Ed. by 
C. W. P. Reutersward. Vol. I, xi+714 p. Wien: 
Springer-Verlag, 1961. 

Among the papers presented at the congress the 
following reports are of space-biological and medi- 
cal interest: Strughold, H., Space medicine and as- 
trobiology; Morrell, R. M., The effect of some phys- 
ical forces on action potentials in guinea pig sciatic 
nerve; Wielunski, St., Apparatus for investigation of 
animals in rotating systems; Konecci, E. B., Space 
ecological systems 1960-1975; Lawton, R. W., Food 
reserves on space trips; Akerlof, G. C., Food to 
food process cycle for extended travel in space; 
Partel, G., Biological shielding of nuclear rockets; 
Radulovic, J. M., Protective role of hypothermia 
against X-rays; and Gadomski, J., Ecospheres of the 
changing stars. 


8391 

MEDICAL AND BIOLOGICAL ASPECTS OF THE EN- 
ERGIES OF SPACE. —— (Symposium on Medical and 
Biological Aspects of the Energies of Space, Brooks 
Air Force Base, Texas, 1960) Ed. by P. A. Camp- 
bell. 491 p. New York and London: Columbia Uni- 
versity Press, 1961. 


This is a collection of 24 papers presented at 
the symposium dealing with the various physical 
energies encountered in space (radiations, partic- 
ulate ‘contents, and magnetic fields) and their rela- 
tion to the biological exploration of space (photo- 
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synthesis, biological effects of radiations, protec- 
tion by shielding, etc.). An appendix containing 
definitions of terms, quantities and units is given 
along with a table of various conversion factors. 
(602 references) 


8392 

NEURAL ASPECTS OF TEMPERATURE REGULA- 
TION. —Edited by J. P. Hannon and E. Viereck. 
vii+399 p. Fort Wainwright, Alaska: Arctic Aero- 
medical Laboratory, 1961. 


This volume contains the proceedings of the first 
symposium on Arctic biology and medicine, held at 
Fort Wainwright, Alaska, October 9-11, 1960. In- 
dividual papers are abstracted separately, see items 
no, 8785, 8973, 8976, 8999, 9022, 9044, 9063, 9100, 
9663. 


8393 

PHYSICS AND MEDICINE OF THE ATMOSPHERE AND 
SPACE.——Edited by O. O. Benson and H. Strughold. 
645 p. New York, etc: John Wiley and Sons, 1960. 


This publication contains the proceedings of the 
Second International Symposium on the Physics and 
Medicine of the Atmosphere and Space held at San 
Antonio, Texas, November 10-12, 1959. Pertinent 
papers are abstracted separately, see items no. 
8514, 8531, 8537, 8574, 8682, 8696, 8721, 9920, 
9975, 9982, 10175, 10238, 10363, 11274, 11318, 
11374, 11415, 11422, 12351, 12598, 


8394 

PROCEEDINGS OF THE FIFTH ANNUAL MEETING OF 
THE AMERICAN ASTRONAUTICAL SOCIETY 
[WASHINGTON, D. C.], NOVEMBER 1958. —-Advance 
in Astronautical Sciences, 4. 460 p. New York: 
Plenum Press, Inc., 1959. 


This volume is a record of special lectures and 
technical papers presented at the American Astro- 
nautical Society meeting held December 27-31, 1958, 
in Washington, D. C. The papers were presented in 
the following order: Upper Atmosphere and Re-entry 
Mechanics, Space Vehicle Design, Guidance and In- 
strumentation, Satellite Mechanics andSpace Explor- 
ation, Rockets and Satellites, and Man's Environ- 
ment in Space. Pertinent papers are abstracted sep- 
arately, see items no. 8533, 8534,9635, 10098, 
10913, 12497, 12679. 


8395 


PROCEEDINGS OF THE FIRST CONFERENCE ON 
VESTIBULAR PHYSIOLOGY AND SPATIAL DIS- 
ORIENTATION, SCHOOL OF AVIATION MEDICINE, 
USAF, 24-25 JUNE 1958.—-School of Aviation Medi- 
cine, Randolph Air Force Base, Texas. Unnumbered 
report, 1958. 90 p. 


This report of the informal seminar on vestibular 
physiology and spatial disorientation contains papers 
on these subjects: (1) the relation of vertigo to air- 
craft accidents; (2) current research in vestibular 
physiology, neuroanatomy, and neurophysiology; (3) 
tests and test methods for vestibular functions; (4) 
hallucinations; and (5) specifications for performance 
characteristics for a vestibular chair. Many slides 
accompanying the talks are reproduced, and the com- 
ments on a film on utricular nerve function are in- 
cluded. 


8396 


PROCEEDINGS OF THE MANNED SPACE STATIONS 
SYMPOSIUM, LOS ANGELES, CALIFORNIA, APRIL 
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20-22, 1960. —— 322 p. New York: Institute of the 
Aeronautical Sciences, 1960. 


This collection of thirty-three papers includes 
discussions of the following topics on aerospace 
medicine and biology: crew selection, work and 
living space requirements for manned space sta- 
tions, problems of gravity and radiation, atmos- 
phere control, and design and parameters of a 
closed ecological system. A selection of pertinent 
papers in this series is abstracted separately. 


8397 

PROCEEDINGS OF THE SECOND WESTERN NATION- 
AL MEETING OF THE AMERICAN ASTRONAUTI- 
CAL SOCIETY, LOS ANGELES, CALIF., AUG, 4-5, 
1959 (Ed. by: H. Jacobs). —— Advances in the As- 
tronautical Sciences, vol. 5, vili+356 p. New York: 
Plenum Press, Inc., 1960. 


These proceedings contain papers on various sub- 
jects related to space medicine: (1) shielding re- 
quirements for nuclear-propelled vehicles, (2) the 
design and evaluation of a space flight simulator 
for the preparation of personnel for orbital and 
space flight, and (3) the human factors involved in 
probing outer space and in spacecraft technology. 
Pertinent papers are abstracted separately, 


8398 

PROCEEDINGS OF THE SIXTH INTERNATIONAL CON- 
GRESSES ON TROPICAL MEDICINE AND MALARIA, 
LISBON, SEPTEMBER 5-13, 1958.——Vol. 6. 917 p. 
1959. [Anais do Instituto de medicina tropical 
(Lisboa), 16, supplement no. 10]. 


This publication contains the reports from the Sixth 
International Congress on Medicine and Malaria, Sec- 
tions on Tropical Physiology and Tropical Hygiene 
and Sanitation, from the Division of Tropical Medicine 
cine. Pertinent papers on heat tolerance and acclima- 
tization are abstracted separately, see items no, 
10652, 10688, 10732, 10784, 10792, 10799, 10800, 
10804, 10805, 10808, 10830, 10861, 10896, 


8399 

PSYCHOPHYSIOLOGICAL ASPECTS OF SPACE 
FLIGHT.—Ed. by B. E. Flaherty. x+393 p. New 
York: Columbia Univ. Press, 1961, 

This publication contains proceedings of a sym- 
posium on psychophysiological aspects of space flight 
held at Brooks Air Force Base, Texas, on May 26-27, 
1960. Four main topics are discussed: technical 
background and experience, critical problem areas, 
problems of human reliability, and special techniques 
of control, Pertinent papers are abstracted sep- 
arately, see items no. 8427, 8441, 8442, 8454, 
8577, 8594, 9755, 9768, 9808, 9855, 9872, 9924, 
9966, 9976, 10271, 11191, 11216, 11224, 11528, 
11714, 11744, 12339, 12471, 12577. 


8400 

IInd WORLD—IVth EUROPEAN AVIATION AND SPACE 
MEDICINE CONGRESS (ROME, OCTOBER 27-31, 
1959), PAPERS. —Vol. 2, parts 1 and 2. 1001 p. 
Roma, 1961. 


Pertinent papers presented at this congress are 
abstracted separately. 


8401 

SELECTED PAPERS FROM SYMPOSIUM HELD 16-17 

. JUNE, 1958, PARIS, FRANCE.——Supplement to 
AGARDograph 2. Paris: North Atlantic Treaty 





we 





1, GENERAL ASPECTS 8402-8409 


Organization, Advisory Group for Aeronautical Re- 
search and Development, July 1960. iv+107 p. 


This symposium on aerospace medicine contains 


papers on the physiological responses to the Harvard 


step test, work, pressure breathing, the Flack test, 
stipple test, and isolation. Pertinent articles are 
abstracted separately. See items no. 8768, 8769, 
a 9763, 10435, 11092, 11093, 11523, 11559, 
11598, 


8402 

SIMULATED ATMOSPHERES AND FOREIGN ENVI- 
RONMENTS IN SPACE OPERATIONS: A SYMPO- 
— Aviation Med., 30 (5): 311-359. May 


This symposium on simulated atmospheres was 
presented on March 24, 1958, at the 29th annual 
meeting of the Aero Medical Association, in Wash- 
ington, D.C. The papers are concerned with the at- 
mosphere on Earth and sealed cabin atmospheres in 
balloons, space cabins, and submarines, and are ab- 
stracted separately. See items no. 8716, 9818, 
12306, 12819, 12822, 12826. 


8403 

SPACE MEDICAL SYMPOSIUM HELD IN CONJUNC- 
TION WITH THE XIth INTERNATIONAL ASTRO- 
NAUTICAL CONGRESS, STOCKHOLM, SWEDEN, 
AUGUST 15-20, 1960, —— Astronautik (Stockholm), 
2 (4): 213-324. 1961. 


This issue of the journal contains 13 papers or 
abstracts on aerospace medicine. Some of the en- 
tries are abstracted separately. 


8404 

Sweeney, R. 1959 
SCIENTIST DOUBTS SPACE TELESCOPE VALUE. 
aa Week, 71 (11): 115, 117-119, 122. Sept. 


The following topics were discussed at the 4th An- 
nual Symposium on Ballistic Missiles and Space 
Technology at Los Angeles, California: the possible 
orbiting of a telescope along with a space missile; 
the operator's role in manned space flight; improved 
bio-instrumentation for space needs; proposed mis- 
sile experiments; outline of a 3-man space cabin; 
advances in pilot comfort including clothing and a 
newly designed nylon net seat with special armrests; 
development of paste foods and eating utensils; and 
a proposed weightlessness-simulator unit. The cabin 
of the vehicle including a medical center was also 
briefly reviewed. 


8405 
SYMPOSIUM ON AEROSPACE RADIOBIOLOGY.— 
Aerospace Med., 32 (10): 893-946. Oct. 1961. 


This symposium on aerospace radiobiology con- 
tains papers on solar cosmic events, shielding, role 
of the time factor in dosimetry, effects of acceler- 
ated heavy ions and electron beams, genetic studies, 
and galactic cosmic radiation. Pertinent papers are 
abstracted separately, see items no. 11303, 11310, 
11323, 11395, 11400, 11402, 11430, 11432. 


8406 

SYMPOSIUM ON AIR FORCE HUMAN ENGINEERING, 
PERSONNEL, AND TRAINING RESEARCH.— Edited 
by G. Finch and F. Cameron. [vi}+216 p. National 
Academy of Sciences——National Research Council, 
Publication no. 516. 1958. 
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This symposium was held in Washington, D. C., on 
November 15-16, 1956, under the auspices of the 
Committee on Military Psychology, Division of An- 
thropology and Psychology of the National Academy 
of Sciences. Pertinent papers are abstracted sepa- 
rately, see items no, 9186, 9750, 10993, 11427, 
11656, 12701. 


8407 

TAKING THE HEALTH MESSAGE TO THE PUBLIC.— 
roy Amer. Med. Assoc., 167 (1): 72-74. May 3, 

The three-day 29th annual meeting of the Aero 

Medical Association in March 1958 included reports 
of studies on human behavior in flight, protection at 
extreme altitude, aviation physiology, aviation psy- 
chology, accidents and flight safety, hypothermic 
stress, sensory problems, acceleration, deceleration, 
and space medicine—including consideration of pro- 
tection against radiations and meteorites, and breath- 
ing, cooling, and heating requirements. Several of 
the studies reported are cited. (1) Glucose tolerance 
tests were made in 144 aircrew members of various 
types of aircraft. Results showed an incidence of 
about 10% "flat" curves which appeared consistent 
with the emotional stress encountered. (2) Analysis 
of the accidents experienced in a number of the lat- 
est high-performance aircraft indicated that engi- 
neering and material, rather than crew limitations, 
may be the critical factors in future flight. (3) 
Urine samples were collected from four crew mem- 
bers during an 11,000-mile nonstop flight of six B- 
52 aircraft and were evaluated for the hydroxycorti- 
costeroids; there was an increase in adrenal cortical 
activity caused by stress or emotional disturbances. 
(4) Data were obtained from two balloon ascents and 
several stratosphere flights in high-performance 
aircraft transmitted by radio and recorded electri- 
cally. The pulse rate in some subjects became as 
high as 165 and 180 per minute and the respiratory 
rate as high as 60 per minute; but their blood and 
urine constituents were usually within normal limits, 
with little indication of the effects of stress. (5) 
Techniques were devised whereby human urine was 
reconstituted in the form of potable water, and it is 
considered that urine may become the main source 
of water on space flights; electro-osmosis would 
probably be the most practical means for recycling 
this product. (6) Research is being conducted to 
eventually provide closed food and air system for 
space flight probably by means of photosynthesis. 


8408 

THE TRAINING OF ASTRONAUTS: REPORT OF A 
WORKING GROUP CONFERENCE, — Armed 
Forces—NRC Committee on Bio-Astronautics, Pan- 
el on Psychology. Washington, D. C.: National Acad- 
emy of Sciences-National Research Council, Publ. 
no. 873. v+118 p. 1961. 

This report consists of six individual papers 

which are abstracted separately. 


8409 

VISTAS IN ASTRONAUTICS: FIRST ANNUAL AIR 
FORCE OFFICE OF SCIENTIFIC RESEARCH AS- 
TRONAUTICS SYMPOSIUM,—Ed. by M. Alperin, 
M. Stern, and H. Wooster. xxi+330 p. New York: 
Pergamon Press, 1958. 

The Astronautics Symposium, convened at San 
Diego, California, in February 1957, had as its two 
objectives to survey the scientific and technological 
progress of astronautics, and to indicate the lines of 
research which need to be emphasized to facilitate 
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future space exploration. The contents of the volume 


are divided into six parts: Re-entry; Tracking and 
communications; Environment and measurements; 
Propulsion; Orbits; and Human factors. Pertinent 
papers are abstracted separately, see items no. 
8478, 9997, 11152, 11385, 12463, 12593. 


8410 

VISTAS IN ASTRONAUTICS, Il. SECOND ANNUAL AS- 
TRONAUTICS SYMPOSIUM.—Ed. by M. Alperin 
and H. F. Gregory. x+318 p. New York, etc.: Per- 
gamon Press, 1959. 


This publication contains the proceedings of the 
Second Annual AFOSR (Air Force Office of Scientific 
Research) Astronautics Symposium, held in Denver, 
Coloyado, in April 1958. The topics discussed in- 
clude space environment and vacuum research; con- 
trol and propulsion of vehicles outside the atmos- 
phere; departure, space navigation, and re-entry 
problems; the Moon; and manned space operations. 
Pertinent papers are abstracted separately, see 
items no. 8467, 8473, 8486, 8488, 8494, 8685, 8697, 
8723, 12767 


8411 

Wiggin, P. L. 1960 
FIRST ARMY-WIDE AEROMEDICAL SYMPOSIUM. 
—vU. S. Army Aviation Digest, 6 (8): 6-9, 22-31. 
Aug. 1960. 


Extracts are presented from the proceedings of 
the first Army-wide Aeromedical Symposium, held 
at Pensacola, Florida, on June 8-9, 1960. The 
Symposium was conducted to introduce Army 
surgeons, hospital commanders, and staff aviators 
to the aeromedical factors in aircraft accidents. 
Papers were presented in the field of personnel 
selection for flight training, physical standards for 
airmen, medical aspects of aircraft accident pre- 
vention, including the role of vertigo, disorientation, 
restricted vision, fatigue, and temporary incapaci- 
tation in the causation of accidents, aviation 
psychology, particularly motivation, and aviation 
crash injury research. 


8412 

Flickinger, D. D. 1958 
AIR FORCE HUMAN-FACTORS PROGRAM FOR 
DEVELOPING MANNED SPACE OPERATIONS, — 
Air Univ. Quart. Rev., 10 (2): 17-28. Summer 1958. 

Essentially the same published as: THE AIR 
FORCE HUMAN-FACTORS PROGRAM,—lIn: Man 
in space, p. 222-238. New York: Duell, Sloan and 
Pearce, 1959. 

The bio-astronautics program is presented as it 
is presently authorized and funded, with planned aug- 
mentation and future efforts to provide for human 
safety during a flight of 24 to 48 hours. Problems of 
g-force, thermal loads, weightlessness, radiations, 
psychological stresses, and a compatible milieu are 
expected. 


8413 

Gignoux, C. 1961 
[INDEMNIFICATION OF FLYING PERSONNEL 
ACCIDENTS AND DISEASES] Indemnisation des 
accidents et maladies du personnel navigant. —— 
Revue de médecine aéronautique (Paris), 1 (1): 
83-93. Sept. 1961. In French, with English sum- 
mary (p. 83). 

When the French Civil Aeronautics Medical 


Council declares a pilot unable to fly, due neither 
to occupational injury nor to disease ascribable to 


duty, an immediate pension proportional to the 
duration of service is given only if the person 
proves his disability to the social security authori- 
ties. If inability is due to occupational injury on 
the ground, a pension is given without proof that 
the disability is total. If inability results from an 
aircraft accident or from a disease ascribable to 
duty, the retiring pension includes a minimal war- 
ranted amount corresponding to 5 years' duty. 
When death or flight inability result from an air- 
craft accident or from disease due to duty, pay- 
ment of a sum from the National Superannuation 
Fund is made and eventually added to the other 
allowances. Legislation has not yet been provided 
for the establishment of a list of professional 
aviation diseases entitled to compensation similar 
to that of occupational injuries. 


8414 
Goddard, J. L. 1960 


FEDERAL AVIATION AGENCY: THE PROGRAM 
OF THE BUREAU OF AVIATION MEDICINE.— 
Aerospace Med., 31 (9): 709-714. Sept. 1960. 

Current happenings in the Federal Aviation 
Agency are reported. The medical reasons for 
disqualifying flight personnel are enumerated and 
previously promulgated rules on the subject are 
brought up to date. A condition of diabetes re- 
quiring hypoglycemic agents is considered a factor 
for disqualification. The airmen certification 
procedures are being revised. 


8415 
Humphreys, J. W. 1961 


BIOMEDICAL SUPPORT REQUIREMENTS IN THE 
SPACE ERA. — Arch, Environmental Health, 3 (6): 
684-688. Dec. 1961. 


A few of the problems being and to be encoun- 
tered have been presented, One approach to provid- 
ing biomedical support in the space era consists of: 
fixing the responsibility for development and oper- 
ation firmly upon a single agency, formation of a 
full-time medical support task group composed of 
selected members from all agencies involved, es- 
tablishment at an appropriate place of an adaptable, 
flexible biomedical support complex at which as- 
signed skills can be integrated to provide pre- 
flight preparation, inflight monitoring, day to day 
clinical support, and medical recovery operations. 
Control of all recovery operations on land, sea, and 
in the vertical dimension can be exercised from 
this complex by full use of advancing communica- 
tions technology and of high performance transpor- 
tation. This pilot complex could be expanded or 
duplicated as required. The approach suggested may 
not be the solution to the problems, but the pro- 
vision of adequate biomedical support in the space 
era offers one of the greatest challenges ever 
faced by medicine. The long lead times, the un- 
knowns of space, the time/distance factors, the 
forces involved coupled with the exorbitant demands 
upon already short medical resources make it im- 
perative that immediate action be taken to devise 
a workable economical concept and plan of oper- 
ation. The time is NOW, as hardware technology is 
passing medicine in the race for space. It is essen- 
tial that medicine keep pace. (Author's summary) 


8416 
Lavernhe, J., 1961 


E. Fournier, C. Gignoux, and E. Lafontaine 
[MEDICO-LEGAL ASPECTS OF MEDICAL PRAC- 
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TICE ABOARD COMMERCIAL AIRCRAFT] Aspects 
médico-légaux de l'exercice de la médecine 4 _ 
bord des avions commerciaux. —— Revue de mede- 
cine aeronautique (Paris), 1(1): 73-82. Sept. 1961. 
In French, with English summary (p. 73-74). 


Prior to take off, it is necessary to determine 
whether the presence of a patient on board is com 
patible with commercial imperatives and flight 
techniques and whether the health of the passenger 
might be affected by the flight. According to 
French legislation, this is the responsibility of the 
first pilot. Medical assistance without the physi- 
cian's control becomes confused. It is suggested 
that all medicines and duties involved be defined 
and codified so that inextricable situations be 
avoided. Internationally, lawyers have variable 
concepts concerning competent jurisdiction regard- 
ing infractions committed on board international 
aircraft. As the case may be, jurisdiction rests 
with state of the flag, of the perpetrator of the 
infraction or the victim, or even of the state flown 
over. Such diversity is a handicap to the physi- 
cian. International equivalence of the diploma 
should be acceptable for physicians and medical 
assistants practicing occasionally on board inter- 
national aircraft. It is suggested that this problem 
be solved by international collaboration under the 
sponsorship of the World Health Organization. 


f. Organizational and Administrative Aspects 


8417 

Smith, John E. 1959 
THE ORGANIZATION AND FUNCTIONS OF THE 
OFFICE OF CIVAL AIR SURGEON, FEDERAL AVI- 
ATION AGENCY.—Aerospace Med., 30 (7): 471- 
475, July 1959. 


The departmental work of the Office of Civil Air 
Surgeon comprises four operating or program divi- 
sions, of which two are concerned with assessing the 
physical fitness of airmen (Medical Certification and 
Standards), andthe other two with Research Require- 
ments and Environmental Medicine. The Medical 
Certification Division is responsible for the physi- 
cal examination of airmen and the issue of medical 
certificates. The task of establishing medical stand- 
ards involves the evaluation of existing standards 
and the formulation and revision of standards, es- 
pecially for the prevention of accidents. The Re- 
search Requirements Division provides a central- 
ized repository of information concerning aviation 
medicine research throughout the world, The Envi- 
ronmental Medicine Division is charged with pre- 
serving and promoting the health and safety of em- 
ployees and flying public through the control of 
environmental factors, such as atmospheric contam- 
inants, radiation, ventilation, environmental temper- 
atures, illumination, and noise levels. 


g. Research and Research Methods 


8418 

Baar, J. 1959 
ADAPTING MAN TO HIS LIFE IN SPACE.— 
Missiles and Rockets, 5 (27): 22. June 29, 1959. 


Present-day scientific research efforts to adapt 
man to life in space are reflected in the areas of 
study being conducted under the direction of the 
Aero Medical Laboratory's Engineering Psychology 
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Branch at Wright Air Development Center. Seven 
of these areas are as follows: (1) a study of the 
work-rest cycle, aimed at determining the most 
efficient way to break up the day for men aboard a 
space craft; (2) an investigation to determine the 
effects on astronauts of ionization of space cabin 
air caused by operation of electronic equipment; 
(3) finding new ways to process and act upon the 
great amount of electronically-collected data; (4) 
an investigation into the effects on astronauts of 
passage through magnetic fields of various intensi- 
ties as well as proximity to magnetic fields possibly 
used to contain nuclear energy; (5) simplification 
of the control panel into a miniaturized pattern- 
display; (6) attempts to describe man in mathema- 
tical terms and thereby fit him into the complex 
system of a space craft; and (7) improvement of 
cabin lighting in a system where power must be 
conserved, 


8419 

Barnes, C. M. 1958 
THE VETERINARIAN IN HUMAN FACTORS 
RESEARCH.——Jour. Amer. Veterinary Med. 
Assoc., 132 (9): 376-377. May 1, 1958. 


It is asserted that the weakest link in the chain 
of knowledge and testing in the field of space flight 
lies in the realm of human factors. The impor- 
tance of solving the problems regarding the phys- 
ical forces involved in rapid acceleration, 
deceleration, escape at high altitudes and Mach 
numbers, as well as psychological factors is 
emphasized. It is inferred that it is the veter- 
inarians' task as part of the medical team to find 
the answers to many of the human factor problems 
through experimentation with animals. 


8420 

BIO- ASSAY TECHNIQUES FOR HUMAN CENTRI- 
FUGES AND PHYSIOLOGICAL EFFECTS OF AC- 
CELERATION. —Edited by P. Bergeret. v+176 p. 
New York, etc.: Pergamon Press, 1961. 


Several human centrifuges and diverse physiologi- 
cal effects of acceleration are examined. Pertinent 
papers are abstracted separately, see items no. 
10022, 10048, 10067, 10090, 10104, 10108, 10142, 
10161, 10170, 10183, 10205, 11584, 12082, 12734, 


8421 

BIOASTRONAUTICS—ADVANCES IN RESEARCH. — 
School of Aviation Medicine, Randolph Air Force 
Base, Tex. [Unnumbered] Report, March 1959. 
iii+181 p. AD 226 473 


Research reports on animal capsules, primates 
in space, effects of altitude on the histochemistry 
of human sera, survival of terrestrial micro- 
organisms under simulated Martian conditions, 
photosynthetic gas exchangers, effects of stress on 
man, and physiologic instrumentation for blood 
pressure measurement are presented. They are 
abstracted separately, see items no. 8425, 8435, 
8439, 8455, 8456, 8526, 8682, 8715, 8772, 9943, 
10345, 11694, 12797. 


8422 
Bouverot, P., 1960 
R, Angiboust, and R, Flandrois 

\SOME PHYSIOLOGICAL AND PSYCHOPHYSIO- 
LOGICAL PROBLEMS PRESENTED BY ALTITUDE 
EQUIPMENT (THE IMPORTANCE OF THE FUNC- 
TIONAL UNITY OF RESEARCH IN AERONAUTI- 
CAL BIOLOGY)} De quelques problémes physio- 
logiques et psychophysiologiques posés par les 
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équipements d'altitude (intérét de l'unité fonction- 
nelle de la recherche en biologie aéronautique). 
—— Revue des Corps de santé des armées (Paris), 
1 (5): 613-624, Oct. 1960. In French, 


Research conducted by the Central Laboratory 
for Aeronautical Biology (France) in the solution of 
the problems of personal high-altitude flight equip- 
ment is cited to emphasize the importance of the 
integration of basic and applied research. The tasks 
and accomplishments of the laboratory include (1) 
development of a simple and accurate method for 
the determination of respiratory function, to ensure 
comfort during pressure-helmet breathing; (2) devel- 
opment of a method for the determination of the 
sufficiency of limb counter-pressure during pres- 
sure breathing by measurement of heart rate; (3) 
solution of the problem of sweating in the venti- 
lated suit by cooling of the head and inspired air; 
(4) development of a time estimation test for the 
determination of level of vigilance; (5) measure- 
ment of helmet visibility under simulated flight 
task conditions; (6) measurements of the permeabil- 
ity of helmets to ultraviolet and infrared radia- 
tions; and (7) testing of psychomotor performance 
and tactile discrimination in an inflated space suit. 


8423 


Brannan, P. 1960 
DRML SCIENTISTS PROBE MAN'S SPACE 
LIMITATIONS. —Canad. Aviation (Toronto), 33 
(3): 8-11. March 1960. 

The work of the Defence Research Medical 
Laboratories at Downsview, Ontario, Canada, 
towards the solution of the problems of weight- 
lessness and motion sickness in space travel is 
discussed. Muscular deterioration, circulatory 
changes, and problems of movement, as results of 
the weightless condition, are briefly considered. 
Experiments on motion sickness resulting from 
the utilization of angular acceleration to counter- 
act weightlessness are also described. 


8424 
Brannon, D. 1950 
BIG MEDICINE FOR SPACE. —Boeing Mag., 


30 (4):6-7. April 1960. 

The fields of research, accomplishments, and 
personnel structure of the space-medicine section 
of Boeing's Aero-Space Division are briefly de- 
scribed, The section was organized to solve the 
bioengineering problems of space travel, chiefly 
in the areas of open and closed ecological systems, 
crew protection, and alleviation of physiological 
and psychological crew stresses. Accomplishments 
of the project include the development of methods 
to feed men with fish, algae, and other plants 
grown in solutions of treated human waste, and to 
convert urine to drinking water. 


8425 
Brown, W. Lynn, 


1959 
R. E. Benson, H. L. Bitter, R. M. Carr, A. A. 
McDowell, and J. Wicker 

PRIMATES IN SPACE. I. MAINTENANCE OF MON- 

KEYS UNDER CONDITIONS OF RESTRICTED DIET 

AND MOBILITY.—In: Bioastronautics—advances in 

research, p. 58-71. School of Aviation Medicine, 

Randolph Air Force Base, Tex. [Unnumbered] Report, 

March 1959. AD 226 473 


Two biological problems pertinent to maintaining a 
man in space were investigated: (a) the maintenance 
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of a rhesus monkey under conditions of restricted 

diet and mobility, and (b) the instrumentation of a 
measure of maintenance of responsiveness and motor 
coordination both under conditions of high accelera- 
tion and weightlessness. A monkey can be success- 
fully maintained for 30 days on a daily 500 cc. liquid 
diet, and manifests a high level of proficiency on re- 
sponse to a visual discrimination problem with punish 
ment, or avoidance of punishment, as the essential 
motivation. 


8426 

Buettner, K. J. 
SPACE MEDICINE OF THE NEXT DECADE AS 
VIEWED BY AN ENVIRONMENTAL PHYSICIST. — 
U. S. Armed Forces Med. Jour., 10 (4): 416-426. 
April 1959. 


In attempting to predict the development of space 
medicine in the next 10 years, the author outlines the 
following areas of research: envoronmental charac- 
teristics of space craft or celestial areas occupied by 
man; problems relating to the main phases or types 
of flight; duration of flight; g-forces expected; tem- 
peratures; primary radiation; and meteors. Except 
during the take-off or re-entry phases, space rockets 
will attain a temperature in equilibrium with the inner 
heat sources, solar radiation, and low-temperature 
radiation from the varth, the Moon, and outer space. 
Problems of human exposure to a long chain of heat 
flows within the spacecraft are analyzed and safe g 
exposure times plotted in seconds. A brief discussion 
of closed-environment problems concludes the paper. 


1959 


8427 
Burch, N. R., 
and H. E. Childers 
PHYSIOLOGICAL DATA ACQUISITION. —In: 
Psychophysiological aspects of space flight, p. 
195-211. Ed. by B. E. Flaherty. New York: 
Columbia Univ. Press, 1961. 


In order to measure accurately the physiological 
reaction to stress, specific instructions on how 
and where to place electrodes, and amplification, 
recording, transmission, analysis, and interpreta- 
tion of data are presented. 


1961 


8428 

Burkhart, E. C. 1959 
THE THRESHOLD OF KNOWLEDGE.—Environ- 
mental Quarterly, 5 (4): 12, 14, 46, 48. Oct. 1959. 


Equipment for evaluating and testing the space 
environment and the combined environments of 
atmosphere and space is reviewed. The develop- 
ment of centrifugal testing of g force conditions 
and its application to proof and calibration testing 
are discussed along with the future trends of en- 
vironmental testing equipment and the ground 
support field. 


8429 

[Bushnell, D.] 1958 
ADMINISTRATIVE HISTORY OF THE AERO- 
MEDICAL FIELD LABORATORY, 1951-1958 AT 
THE AIR FORCE MISSILE DEVELOPMENT 
CENTER, HOLLOMAN AIR FORCE BASE, NEW 
MEXICO.—-Air Force Missile Development 
Command. Holloman Air Force Base, New Mexico. 
{[Unnumbered report], [July 1958]. iii+36 p. 


Administrational and organizational aspects and 
resources of the Aeromedical Field Laboratory 
(Holloman Air Force Base, New Mexico) from 

‘1951 to 1958 are examined. The research facilities 
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at the laboratory, and the care and types of animals 
used are described. (30 references) 


8430 

Campbell, P. A. 1958 
ACHIEVEMENTS OF THE PAST YEAR.—Jour. 
Aviation Med., 29 (7): 485-492. July 1958. 


Significant events of the year 1957-1958 in the 
field of space travel are reviewed. Achievements 
in the human parameters of space flight are also 
discussed, including accomplishments in accelera- 
tion, speed, duration of flight, altitude, weightless- 
ness, and temperature control. 


8431 

Campbell, P. A. 1959 
THE PRESENT SPACE MEDICINE EFFORT AT 
THE SCHOOL OF AVIATION MEDICINE.—U. S. 
Armed Forces Med. Jour., 10 (4): 392-397. April 
1959. 


Important research projects in space medicine 
and biology include the development of physical, 
physiological, and psychological criteria for the 
selection of flight personnel. The Space Medicine 
Division of the U. S. Air Force School of Aviation 
Medicine, at Randolph Air Force Base, Texas, is 
divided into four departments: astroecology, 
biogravics, bioastrophysics, and bioastronautics. 
The Department of Astroecology is concerned with 
the development of closed ecologic systems, in 
which man can live in his own little encapsulated 
world with only those resources that can be carried 
along or extracted from the energies of space. 

The Department of Biogravics is engaged in studies 
of the effects of weightlessness on man. Bio- 
astrophysics is concerned at this time with prob- 
lems of design and instrumentation for the other 
departments. 


8432 
Champlin, G. A., 
and E. S. Wilbarger 
BIO-FLIGHT PROJECT 2B.——Bioastronautics Re- 
search Unit, Medical Research and Development 
Command, Office of the Surgeon General (Army), 
Washington, D. C. Project Report, |1959]. [53] p. 


The projects Laika, Mia,and Bio-F light No. 1 dem- 
onstrated the feasibility of projecting living organisms 
into space; and the latter two, the possibility of sup- 
porting them safely through re-entry of the dense 
trophosphere. The ballistic Bio-Flight Project No. 2 
was a sophistication of these projects in measured 
physiological and environmental data, size and phylo- 
genesis, and the recovery of two unharmed primates 
(a rhesus monkey, Able, and a squirrel monkey, 
Baker). This report includes a detailed, preliminary 
inspection of the results in terms of biological meas- 
urements on the two primates (electrocardiogram, 
respiratory rate, body temperature, etc.). Five basic 
biology capsules containing fruit-fly pupae, onions, 
mustard and grass seed, Escherichia coli and other 
bacteria, and corn were recovered from flight 2B but 
are yet to be studied. Two photographic emulsion 
plates prepared for heavy-nuclei track studies within 
each capsule indicate at least one or two very heavy 
tracks. 


1959 


8433 

Chiffelle, T. L. 1958 
SOME TECHNICAL DEVELOPMENTS APPLICABLE 
TO PROBLEMS IN PATHOLOGY.—lIn: Aviation 
medicine—selected reviews, p. 85-112. Edited by 
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C. S. White and others. 
Press, 1958, 

The author has prepared a rather broad survey 
and in some respects a fairly detailed summary of 
recent developments and techniques which have been 
and will be of considerable use to the experimental 
pathologist and anatomist. Corrosion cast and in- 
jection procedures and their application in examin- 
ing gross specimens are described in general. Tis- 
sue disintegrators are mentioned briefly and the 
problems surrounding the proper choice of the mul- 
titude of available tissue fixatives are covered in 
considerable detail. The relatively recent use of 
rapid freezing with vacuum dehydration of tissues 
is mentioned as often the only means of processing 
material for certain special studies. Histochemistry 
and cytochemistry, including dye metachromasia, de- 
tection of lipids and neutral fats, autofluorescent 
techniques, the use of polarized light and the detec- 
tion of ethylenic linkages, steroids, and phospholip- 
ines are given considerable attention. Further, the 
special approaches offered by electron microscopy, 
radioautography, microradiography and X-ray mi- 
croscopy as they might interest the experimental and 
clinical pathologist are mentioned. (Summary by 
C.S. White) (153 references) 


London, etc.: Pergamon 


8434 

Clamann, H. G. 1961 
BIOLOGICAL EXPERIMENTS WITH SPACE PROBES. 
——In: Lectures in aerospace medicine, 16-20 Jan. 
1961, [section] 19. 26 p. Brooks Air Force Base, 
Texas: School of Aviation Medicine, 1961. 


As it is not now possible to reproduce the total 
environment of space or even single factors ac- 
curately on Earth, it is necessary to send biologi- 
cal material into space to test the effects of the 
space flight. Because of the expense and complexi- 
ties of even a single missile shot, the biological 
probe must be adapted to the missile launch. Cri- 
teria to establish which animals, plants, tissues, 
and cell constituents will best serve both the bio- 
logical and missile-launching problems are dis- 
cussed, and various mammals and cell types are 
reviewed in light of what information could be 
gathered. A detailed description of a biological 
space probe, including the design of the bio-pack 
and physiological recording equipment, is given 
along with some of the results. 


8435 

Clamann, H. G. 1959 
CENTER OF GRAVITY AND MOMENTS OF INERTIA 
MEASUREMENTS FOR SEAT PLUS A RHESUS MON- 
KEY.—In: Bioastronautics—advances in research, 
p. 95-105. School of Aviation Medicine, Randolph Air 
Force Base, Texas. [Unnumbered] Report, March 
i959. AD 226 473 


The center of gravity and moments of inertia of a 
pallet containing a restraining seat plus a rhesus mon- 
key were determined for three axes (x, y, z) vertical 
to each other. To a much higher degree than in the 
pallet-system, changes of the moments of inertia 
seem to exist for the total bio-pac system, caused by 
oxygen consumption, food consumption, and increase 
of the mass of the waste absorbing system. Such 
influences seem to be more effective because of the 
greater distance of oxygen supply, food sypply, and 
absorbing system, and because the moment of inertia 
varies with the square of the distance from the center. 
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8436 


Clamann, H. G. 1960 


[MEDICINE AND SPACE FLIGHT: MAN IN CAPSULE] 


Medizin und Raumfahrt: der Mensch in der Kapsel. 
-—Flugktrper (Wiesbaden), 2 (1): 16-18. Jan. 1960. 
In German, with English summary (p. 18). 


In a lecture delivered at Disseldorf, Germany, the 


author reviewed current and projected areas of inves- 


tigation in the medical problems of space flight. The 
subjects discussed included acceleration tolerance, 
weightlessness, the use of pressure suits, hazards of 
van Allen Belt radiations, the food requirements and 
techniques for space flight feeding, methods of re- 
cycling water and CO2-O» exchange, isolation, and 
tolerance to high dry-heat temperatures. 


8437 

Clark, E. 1960 
NEW METHODS PROBE SPACE FLIGHT HAZARDS. 
— Aviation Week, 72 (21): 45-59. May 23, 1960. 


Current and projected investigations on the effects 
of radiation and of weightlessness on humans in space 
are discussed. Results obtained from altitude studies 
of the effects of heavy particles on bread mold (Neu- 

rospora crassa) promise a more detailed understand- 
ing of the effects of radiation damage to living tissue. 
Shielding studies, to date, still indicate the need for 
very heavy shielding to protect a manned space ve- 
hicle against heavy solar and galactic radiation. The 
development of a null-gravity simulator, which allows 
test subjects to be suspended in a spinning tank of 
water, is expected to promote further understanding 
of the effects of weightlessness by depriving the sub- 
ject of proprioceptive cues from the muscles, cues 
from the vestibule of the ear, and any visual indica- 
tion of vertical or horizontal. The physiological ef- 
fects resulting from a 24-hr. exposure to a constant 
acceleration force of 2 g in the human centrifuge are 
also summarized, as well as preliminary data from 
noise tests and experimental life support systems. 


8438 
Clark, R. B., 1960 
H. G. Clamann, B. Balke, P. C. Tang, J. D. Fulton, 
A. Graybiel, and J. Vogel 
BASIC RESEARCH PROBLEMS IN SPACE MEDICINE: 
A REVIEW.—Aerospace Med., 31 (7): 553-577. July 
1960. 


Some of the basic problems to be encountered in 
space travel are surveyed. They include: weight- 
lessness, sealed cabin designs, oxygen supply, carbon 
dioxide removal, feeding and water devices, telemetry 
of physiological data, detection of nystagmus, motion 
sickness, and disorientation, extraterrestrial explo- 
ration, training and selection of men for flight. Also 
stated are: methods for obtaining nystagmic electro- 
oculograms from monkeys; several models for photo- 
synthetic gas exchangers and many types of algae; and 
survival prospects of terrestrial organisms under 
extreme environmental conditions. The physiological 
aspects of training and selection of space travelers 
comprise: (1) correlation between partial denitro- 
genation and occurence of decompression sickness; 
(2) effect of altitude acclimatization on altitude toler- 
ance and time of useful consciousness at critical lev- 
els of hypoxia; (3) effect and usefulness of breathing 
oxygen under positive pressure; (4) tolerance for in- 
creased levels of carbon dioxide before and during 
altitude acclimatization; and (5) increase of functional 
and metabolic reserves estimated from cardiovascular 
and respiratory measurements and from biochemical 
analysis. 
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8439 
Clark, R. T., 1959 
R, M. Adams, L. Brown, R. W. Bancroft, H. L. 
Bitter, H. G. Clamann, J. R. Neville, E. G. Shaw, 
and R. W. Ware 
BIO-PAKS: INSTRUMENTATION AND BIOMEDICAL 
RESEARCH, Ill. SEALED CAPSULE STUDIES FOR 
SMALL ANIMALS,-—In: Bio-astronautics—advances 
in research, p. 41-52. School of Aviation Medicine, 
Randolph Air Force Base, Tex. [Unnumbered] Report, 
March 1959. AD 226 473 


Animal-carrying and feeding capsules capable of 
maintaining mice or a primate in good health for at 
least five days during space flight are described. The 
arrangement of absorbent substances for carbon di- 
oxide and water, and a method of handling feces and 
urine are presented. Experimental studies on pri- 
mates to show the effects of environmental tempera- 
ture, acceleration, and pressure suits during flight 
are planned. 


8440 

[Corazzi, U.] 1961 
[COULD WE LIVE IN SPACE?] Possiamo vivere 
nello spazio? —— Oltre il cielo (Roma), 5 (90): 
271-274. Oct. 1-15, 1961. In Italian. 


A biographical sketch is presented of Colonel 
Professor Rodolfo Margaria, director of the Insti- 
tute of Physiology of the University of Milano. 
Included is a review of his various studies on high 
altitude physiology, aviation medicine, space flight 
physiology, the problem of mammalian resistance 
to acceleration, protection from accelerative forces, 
the effects of zero gravity on the otolithic appara- 
tus, respiration and position sense, and the effects 
of interplanetary voyages on the central nervous 
system and mental condition. 


8441 

Dorcus, R. M. 1961 
HYPNOSIS AS A TOOL FOR INVESTIGATING 
SOME PROBLEMS OF SPACE FLIGHT. — In: 


Psychophysiological aspects of space flight, 
p. 372-376. Ed. by B. E. Flaherty. New York: 
Columbia Univ. Press, 1961. 


Hypnotic techniques may be applied with profit 
to the following situations: (1) creating realism in 
models that simulate the stresses of space flight; 
(2) increasing attention and motivation and reducing 
anxiety in pilots; (3) lowering metabolic rate and 
reducing oxygen intake; (4) increasing tolerance to 
uncomfortable positions voluntarily maintained; and 
(5) training individuals to induce self-hypnosis so 
that they may bring about sleep when desired and 
awaken at any time in an alert condition. 


8442 

Flickinger, D. D. 1961 
BIOMEDICAL ASPECTS OF MANNED ORBITAL 
FLIGHT.—In: Psychophysiological aspects of 
space flight, p. 83-86. Ed. by B. E. Flaherty. New 
York: Columbia Univ. Press, 1961. 


Some of the reasons for using a ballistic capsule 
in Project Mercury are questioned. The project is 
designed to produce a steady progression toward de- 
velopment of the necessary knowledge and techniques 
for manned orbital flights. The life-support sys- 
tem of the Mercury capsule has built-in safety fac- 
tors, and many new considerations from the stand- 
point of human engineering. 
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8443 


Fusca, J. A. 1959 


NASA SPELLS OUT SPACE BIOLOGY PROGRAM. — 


Aviation Week, 70 (22): 26-28. June 1, 1959. 


A review is presented of the U.S. space biology 
program, as described by Dr. D. L. Word ata 
symposium on Space Medicine Electronics, spon- 
sored by the Franklin Institute in Philadelphia. 

As described, the program is made up of the follow- 
ing elements: (1) studies on physiological and 


psychological stresses of animals and man; (2) medi- 


cal examination, conditioning, and training of pilots; 
(3) selection and training of animals for the animal 
programs, and monitoring of the programs; (4) nu- 
trition, clothing, and sanitation studies; (5) develop- 
ment of life support systems; (6) development and 
testing of physiological instrumentation; and (7) 
studies in fundamental biology. Current and pro- 
jected developments in each of the above-cited ele- 
ments are detailed to some extent. 


8444 


Gaume, J. G. 1959 
RESEARCH IN SPACE MEDICINE. —Astronautical 
Sci. Rev., 1 (2): 20-21. April-June 1959. 


Representative research projects of the Space 
Medicine Section of the Martin Co. at Denver, 
Colorado, are briefly described. The following 
areas of science are being investigated: physiology 
(assessment of the importance of ionized air on 
the physiology of the living organism; development 
of a new low-pressure research chamber), micro- 
biology (refinement of algal cultures for use in 
photosynthetic gas exchange systems; design of 
operational gas exchange systems), psychology 
(development of a Reaction Control Simulator for 
establishing optimum design criteria in the engi- 
neering of future space cabins), food production 
(hydroponic research which is oriented specifically 
toward lunar basing problems), and bio-engineering 
design (design and construction of specialized 
equipment and instrumentation required in any of 
the areas mentioned above). 


8445 

Gilles, E. 1961 
[PHYSIOLOGY AND AVIATION (GENERAL RE- 
VIEW)] Physiologie et aviation (Revue générale). 
—— Revue internationale des Services de santé 
des armées de terre de mer et de l'air (Paris), 
34 (9): 401-404. Sept. 1961. In French, with Eng- 
lish summary (p. 401). 


The progress of aviation exposes man to ab- 
normal conditions: anoxia, rapid ascent and de- 
scent, centrifugal forces, acceleration of the value 
equal to several times gravity, prolonged flight, 
higher altitudes with low temperatures and low 
oxygen pressures, and sharp changes in baromet- 
ric pressure. The physiologist, after studying the 
effects of these conditions on the human, indicates 
means of avoiding most accidents resulting from 
them by recommending the use of oxygen masks, 
cabin pressurization and temperature control sys- 
tems, protective clothing, and the inhalation of 
helium or oxygen and exercise to prevent gas 
embolism during flight. 


8446 

Haber, F. 
SPACE MEDICINE OF THE NEXT DECADE AS 
VIEWED BY THE ENGINEER. —U.S. Armed 
Forces Med. Jour., 10 (4): 426-440. April 1959. 


1959 
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The correlation between the fields of space medi- 
cine and engineering and predicted trends during the 
next decade are discussed. The human effects of ac- 
celeration during launching of an orbital vehicle may 
be reduced by engineering a staging technique 
whereby the entire structure is not lifted into orbit 
but its parts are jettisoned at lower altitudes and 
velocities. Staging may also be beneficial in con- 
trolling the rocket engine's thrust in such a manner 
that the thrust diminishes in proportion to decreas- 
ing weight as fuel is consumed as well as in con- 
trolling the vehicle's weight distribution. The prob- 
lem of deceleration and aerodynamic heating during 
the satellite's re-entry into the atmosphere and 
their implications relative to manned satellites are 
evaluated. Controlling re-entry by means of the 
aerodynamic forces of lift and drag and future inter- 
planetary flights are also discussed. 


8447 
Haber, H. 


1959 
SPACE MEDICINE OF THE NEXT DECADE AS 
VIEWED BY AN ASTROPHYSICIST. —U.S. Armed 
Forces Med. Jour., 10 (4): 405-415. April 1959. 


A general discussion is given of the development of 
the space sciences in the past decade, and an attempt 
is made to predict the future progress for the next 
decade. Among the important recent developments. 
was Van Allen's discovery of a radiation belt, estab- 
lished on the basis of measurements made by the 
satellites of the "Explorer" series. Within the com- 
ing 10 years the following space-medical achieve- 
ments are to be expected: manned rocket aircraft 
with exposure times of short duration; manned 
orbital vehicles with exposure time of hours; and 
permanent manned satellites with exposure times of 
days and weeks. In the final stage, manned lunar 
ships with an exposure time of weeks may become 
feasible. Other topics discussed are technological 
developments that will make the exploration of the 
solar system possible in a more remote future. The 
probability that such an exploration, through direct 
human contact, will produce outstanding scientific 
results is only moderate. The public impact of space 
explorations and its importance to national defense 
are pointed out. 


8448 
Haviland, R. P. 


1960 
THE BIOLOGICAL SATELLITE.—In: International 
Astronautical Congress, Xth (London, 1959), Pro- 
ceedings, vol. 1, p. 54-68. Wien: Springer, 1960. 


The need for a biological satellite is pointed out. 
It is concluded that the long-term problems of 
weightlessness and radiation exposure cannot be in- 
vestigated except by satellite flight. Animal subjects 
and measuring techniques are discussed. Critical 
design limitations are reviewed both from the stand- 
point of the animal subject and from the design of 
life support and re-entry equipment. Artist's con- 
ceptions of three different vehicles with experiments 
of varying complexity are shown as suggestions for a 
suitable program. (Author's abstract) 


8449 
Hays, E. L., 


1960 
and R, A. Bosee 
DEVELOPMENT AND EVALUATION OF BIO-AS- 
TRONAUTIC LIFE SUPPORT SYSTEMS,—In: Life 
Support Systems for Space Vehicles, [Article 4]. 12 p. 
Institute of Aeronautical Sciences, New York. 
Sherman M. Fairchild Publication Fund Paper no. 
FF-25, [1960]. 
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Consideration is given to certain problems of spac 


e 


and orbital manned flight systems as they are related 


to full-pressure suit systems and specific types of 
closed-circuit respiration and environmental control 
equipment. The developmental histories of the equip 
ment are reviewed. A brief discussion is given of th 
facilities now available for investigations in bio-as- 
tronautics, 


8450 

Hitchcock, F. A. 1959 
SPACE MEDICINE. —Modern Med., 27 (18): 
210-218, 222, 226-228. Sept. 15, 1959. 

Early events in the development of space medicine 
in the United States are mentioned and the functions 
of the environmental physiologist and the engineer 
are briefly treated. Before manned space flights 
finally become a reality, the engineer will have 
developed three distinct types of space craft 
(multistaged rocket ships, space station or manned 
artificial satellite, and the true space craft which 
never enters the Earth's atmosphere) which will 
be considerably different in structure and function. 
The types of stress that passengers and crew will 
experience in each type of space craft will vary 
extensively. These stresses include: (1) excessive 
acceleration, (2) extreme heat, (3) weightlessness, 
(4) composition and pressure of atmosphere, (5) 
explosive decompression, and (6) supply problems. 
These stresses are discussed briefly and the rela- 
tive importance of individual stresses to each of 
the three proposed space craft is indicated. 


8451 

[MAN IN SPACE]. El hombre en el espacio. — Avion 
(Madrid), 13 (162): 326-330. Aug. 1959. In Spanish. 

The following factors pertinent to future space 

flight in the "Mercury" capsule are discussed: (1) 
selection of human volunteers for space flight; (2) 
engineering and physiological factors important to 
space flight; and (3) animal and human experiments 
for the biological assessment preparatory to space 
flight. 


8452 

Horak, J. 1958 
RECENT ADVANCES IN AVIATION MEDICINE. — 
South African Med. Jour. (Cape Town), 32 (17): 
443-446. April 26, 1958. 

A number of recent advances in aviation medicine 
are summarized, and efforts to meet problems 
created by the rapid progress of modern aviation 
are cited including the following: (1) installation of 
electronic devices which react faster than man in 
controlling the craft and averting collisions; (2) 
introduction of pneumatic pressure suits providing 
automatically controlled counter-pressure over 
vital body regions; (3) research in air conditioning, 
ventilated suits, and refrigerating systems to 
combat the heat barrier; (4) development of pres- 
surized cabins or self-contained pressurized cap- 
sules to maintain a proper artificial environment 
under the severest circumstances existing in space; 
(5) improvements of pressure-demand oxygen reg- 
ulators to prevent hypoxia; and (6) research on 
escape capsules which would protect the ejected 
pilot from cold, hypoxia, and the effects of rapid 
deceleration, and provide for survival under various 
conditions. 


8453 

Kenney, E.C. 1960 
THE PRACTICE OF MEDICINE IN THE NAVY.— 
Military Med., 125 (1): 12-14. Jan. 1960. 
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The complexity of modern therapeutic practices 
and the creation of new medical problems by ad- 
vances in military technology have necessitated an 
emphasis in the U.S. Naval Medical Department on 
specialized training, cooperation among medical 
specialties, and research. The operation of naval 


/ aircraft from the confined spaces of aircraft car- 


riers has presented unique problems of ground and 
air crew protection against noise, vibration, heat, 
and blast, increased acceleration stresses resulting 
from catapult take-off and arrested landings of jet air- 
craft, and psychological problems of crew confinement, 
Among research projects conducted by the Navy are the 
testing of developmental aircraft and control systems 
by the simulation of complete missions on the human 
centrifuge, development ofthe full pressure suit to be 
used by Project Mercury astronauts, and testing of the 
Project Mercury manned space capsule. 


8454 
Kline, N. S., 1961 


and M. Clynes 
DRUGS, SPACE, AND CYBERNETICS: EVOLUTION 
TO CYBORGS.—In: Psychophysiological aspects 
of space flight, p. 345-371. Ed. by B. E. Flaherty. 
New York: Columbia Univ. Press, 1961. 


It is proposed that man should use his creative 
intelligence to adapt himself to the space conditions 
he seeks rather than take as much of Earth environ- 
ment with him as possible. This is to be achieved 
through Cyborg, an extension of organic homeo- 
static controls by means of cybernetic techniques. 
Both chemical and electronic means are to be used 
in the control systems to be built, which will cooper- 
ate with the body's own autonomic controls. The nec- 
essary change of these controls for space survival can- 
not be supplied by evolution; they must be created, using 
man's knowledge of cybernetics and physiology. Methods 
applicable to several control systems are suggested, 
Particular use is made of the Rose osmotic pump for 
the continuous injection of drugs at biological rates, 
simulating secretory activity. The object of these con- 
trols is to achieve a biological optimum, considerably 
different for various extraterrestrial conditions from 
the earth-normal. Control of levels of cardiovascular 
operation, body temperature, metabolic systems, and 
psychic energy are discussed. (Authors' summary, 
modified) 


8455 
Kratochvil, C. H., 1959 


R. M. Adams, R. W. Bancroft, H. L. Bitter, H. G. 
Clamann, R. R. Neville, O. L. Ritter, and R. W. 
Ware 
BIO-PAKS: INSTRUMENTATION AND BIOMEDICAL 
RESEARCH. I.—In: Bioastronautics—advances in 
research, p. 9-21. School of Aviation Medicine, 
Randolph Air Force Base, Tex. [Unnumbered] Re- 
port, March 1959. AD 226 473 


Some of the methods and instruments for obtaining 
information on cockpit environment (pressure, tem- 
perature, altitude, cosmic radiation, acceleration 
profile, and cabin air composition) and physiological 
data during flight of a research vehicle are briefly 
described and some are illustrated. The physiologi- 
cal data to be measured include blood pressure, 
pulse, respiratory rate, depth, and minute volume, 
oxygen tension of inspired and/or expired air, car- 
bon dioxide tension of expiredair, vectorcardiogram, 
electroencephalon, galvanic skin response, and gen- 
eral state of the pilot by means of motion pictures or 
television recording. 
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8456 and organizational aspects of the programs under the 
Kratochvil, C. H., 1959 National Aeronautics and Space Administration and 
R. M. Adams, R. W. Bancroft, H. L. Bitter, H. G. Departments of Defense (Air Force, Navy, and Army) 
Clamann, R. D. Gafford, J. R. Neville, O. L. Ritter, are described. Several papers by various authors 
and R. W. Ware are appended, dealing with specific aspects of the 
BIO-PAKS: INSTRUMENTATION AND BIOMEDICAL space program, see items no, 8341, 8468, 8700, 
RESEARCH. I1.—In: Bioastronautics—advances 11583. 
in research, p. 22-40. School of Aviation Medicine, 
Randolph Air Force Base, Tex. [Unnumbered] Re- oo ‘i 
s ene soared “THE EXPLORATION OF OUTER SPACE.—Space 
* An attempt to provide a self-regenerating closed flight (London), 2 (7): 194-203. July 1960 aed 
nt, ecologic system which will support an animal the : / : 
the nena a = ero monkey is cunetons. The basic Q The possibilities for the ee of — space 
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’ nance of constant temperature, humidity, etc. and for Consideration is given to the limitations of the earth 
removal of carbon dioxide, water, and feces. The physical environment, including the great radiation 
N capability for maintaining and monitoring a mouse in belt; to the dust particles and radiations of the inter- 
a png se dr a <a - less than 0.5 = poopie hednar poems Dany, sigma 
i weighing less n lb. for riod , 
penn a can ray The mh hen and the planets; to possibilities for extraterrestrial 
equipment are being developed along the same pat- life; to the cosmological problems of time and space; 
terns as those for primates. Photographs of pri- and to radio astronomical studies of the universe. 
: mate and mouse capsules are included. 8460 
8457 MAN IN SPACE: THE UNITED STATES AIR FORCE 
Leavitt, W. 1959 PROGRAM FOR DEVELOPING THE SPACECRAFT 
— IN SPACE,— Air Force and Space Digest, 42 a tiny cheng ~ 303 p. New York: 
9): 93-96. Sept. 1959. . ? 4 
- : : The book reviews the current problems an - 
# Briefly reviewed are the aeromedical research ards of the Air Force's attempt to put k= 
projects of the Air Force laboratories. The Brooks : . : 
- Air Force Base, San Antonio, Texas, is involved in a contains a historical — and chap year irons 
sing tasks that range from training monkeys for orbital eral medical, psychological, and engineering aspects, 
thods : - . : basic human requirements, and escape and survival. 
ed, flight One yest of Project aSeccury, to Ronging A glossary of terms related to space operations (p. 
for mice alive with algae-supplied oxygen, and analyz- 266-279) and an annotated list of 61 books on astro- 
S, se Soren a naan Swe cabin Smataters. ; nautics (p. 279-285) are appended. Pertinent papers 
con- As dl phase of Air University, the School of Aviation are abstracted separately, see items no. 8272, 8336, 
ably Medicine > mission includes the teaching of avia- 8341, 8412, 8574, 9816, 9857, 9891, 9981, 10173 
—- tion and space medicine to Air Force flight sur- 10239, 11589, 12319. 12468 ’ ’ 
let geons, as well as to many allied military personnel, . . 
and who will be filling aeromedical ranks. The Wright 8461 
Aero Medical Laboratory, Wright-Patterson Air May, J. 1959 
pe Force Base, Dayton, Ohio, specializes in the meas- OUTFITTERS FOR OUTER SPACE. —Space age, 1 
urement of, and solution approaches to, the various (3): 20-26. May 1959. 
P hysio-peychological stress and missile fuel toxic- A program conducted by the Wright Aero Medical 
59 ity problems associated with high-performance Laboratory toward designing equipment and proce- 
G aviation and spaceflight. It was here that the candi- dures that will enable man to enter and safely return 
y dates for the Mercury Astronaut program under- from outer space, is discussed. The anticipated 
went the battery of screening tests that measured needs of the astronaut may be listed as follows: (1) a 
“AL their tolerance to the expected hazards of orbital habitable atmosphere, (2) increased tolerance to heat, 
ie flight. In addition, specialists at Holloman Air (3) tolerance to acceleration forces and g loads, (4) 
Force Base, N. M., have performed valuable ex- tolerance to zero-g, (5) provisions for food, water, 
si periments in animal rocket firings. and elimination, (6) tolerance to noise and vibration, 
173 and (7) elimination or counteraction of toxic mate- 
, 8458 rials. The proposed items of clothing and equipment, 
eg Lindveit, E. W. 1960 the unique foods and feeding techniques, the multi- 
- SPACE RESEARCH IN THE LIFE SCIENCES: AN IN- plicity of tests that are necessary to fulfill these 
| al VENTORY OF RELATED PROGRAMS, RESOURCES, needs, as well as the physiological and psychological 
. AND FACILITIES. —U. S. Congress, Senate, 86, 2nd testing program for the selection of the space 
a Session. Committee Print, July 15, 1960. 269 p. traveler, are described. 
Factual information on the role and importance of 8462 
>, the life sciences in national space activities is con- Niess, O. K. 1961 
r- tained in this report. Its purpose is to serve asa THE AIR FORCE MEDICAL SERVICE. — Mili- 
am, source of information about research conducted in tary Med., 126 (1): 23-24, Jan, 1961 : 
on- support of, or related to, aeronautical and space ; : : 5 
s OI science programs. The programs are primarily in The contributions of Air Force aerospace medi- 
medicine, biology, and psychology. Administrative cal research to general medicine include pioneer- 
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ing accomplishments in the fields of stress, fa- 
tigue, and tension; acquisition of knowledge useful 
in the development of medical instrumentation and 
methods used in diagnosis, observation, and ther- 
apy; miniaturization of instruments; and physiologi- 
cal telemetry techniques. Examples of the adapta- 
tion of space age developments to military and 
civilian medical use are the use of a derivative 

of hydrazine developed as a liquid missile propel- 
lant in the treatment of tuberculosis and mental 
illness; modification of a missile discovery to pro- 
duce a means of rapidly lowering blood tempera- 
ture; and adaptation of electronic equipment for 
space to measure body temperature and blood flow. 


8463 

Ozolins, G., 1959 
and V. Pelipeiko 

[MAN IN SPACE] Cilvéks pasaules telpa. —— 

Astronomiskais kalendars 1960. gadam (Riga), 

8: 102-112. 1959. In Latvian. 

This is a status report of the progress made 
towards space flight in the past year. Findings 
from laboratory experiments, rocket flights, and 
artificial satellites are briefly summarized in re- 
gard to the biological effects of weightlessness, 
g-forces, dysbarism, oxygen regeneration, etc. It 
is suggested that the gas exchange cycle may be 
better maintained by an artificial atmosphere of 
an oxygen-helium mixture, wherein nitrogen is re- 
placed by helium. Among the problems raised are 
(1) the importance of maintaining the diurnal cycle 
on longer flights, (2) the movement of air within 
the cabin, and (3) the possible reactions of the 
human organism to the lack of rare gases in the 
cabin atmosphere. 


8464 


Palmer, M. A. 1958 
HIGH-SPEED MOTION PICTURE PHOTOGRAPHY 
AS AN AID IN BIO-MEDICAL INVESTIGATION. — 
In: Aviation medicine—selected reviews, p. 23-38. 
Edited by C. S. White and others. London, etc.: 
Pergamon Press, 1958. 


The author discusses the uses of high-speed pho- 
tography in a variety of biological problems and em- 
phasizes the potential value of photography by noting 
in some detail the characteristics of intermittent and 
continuous film cameras. As examples, attention is 
directed to the performance capabilities and limita- 
tion of Kodak and Fastax series high-speed cameras, 
and the importance of adequate operating techniques 
is pointed out. Problems surrounding choice of field, 
illumination, film, exposure, speed and analysis as 
they influence obtaining desired data are mentioned. 
Specific instances of the employment of rapid cine- 
matography to document function and response of 
biologic media include photography of the exposed 
heart, velocity of arterial blood flow, and subject 
movement during impact. (From the summary by 
C. S. White) (41 references) 


8465 


Parin, V. V., 1961 
and V. I. Iazdovskii 
[ADVANCES IN SPACE PHYSIOLOGY IN THE SO- 
VIET UNION] Put' sovetskoi kosmicheskoi fiziologii. 
—— Fiziologicheskii zhurnal SSSR (Moskva), 47 (10): 
1217-1226. Oct. 1961. In Russian. 
The first and second stages of animal experi- 
ments in Soviet space medicine and biology were 
carried out with rocket flights. Satisfactory data 
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were obtained on physiology and behavior under 
space-equivalent stresses and on the adequacy of 
hermetic cabins, cabin equipment, space suits, and 
recovery equipment. The orbital flight of the dog, 
Laika, confirmed that a highly organized organism 
can survive space flight in a satisfactory condi- 
tion. Other satellite flights with different types of 
animals allowed continuous observations of their 
condition throughout the flight and during landing. 
The final stage was preceded by the selection and 
training of cosmonauts. The training program sub- 
jected the cosmonauts to simulated stresses gradu- 
ally increasing in intensity until the levels expect- 
ed in space were exceeded. Careful medical ob- 
servations were made throughout the training. The 
results of this preparation were seen in the suc- 
cessful flight of Gagarin. In Titov's flight pro- 
longed weightlessness affected his vestibular sense 
organs but not his efficiency. Recovery after the 
flight was rapid. 


8466 

Phoebus, C. P. 1960 
ACTIVITIES OF NAVAL LABORATORIES IN 
SPACE MEDICINE. — Naval Research Reviews 
(Washington), p. 1-8. Nov. 1960. 


The activities of the six Naval laboratories en- 
gaged in research and development in the field of 
space medicine are briefly described. Chief areas 
of interest in the Naval space program include the 
following: (1) dynamic flight simulation and accel- 
eration studied on the human centrifuge at the 
Aviation Medical Acceleration Laboratory, Johns- 
ville, Pa.; (2) design and development of specialized 
aircrew equipment; (3) test exposures to simulated 
space flight conditions at the Air Crew Equipment 
Laboratory, Philadelphia, Pa.; (4) research on 
medical problems of space flight and on selection 
and assessment of personnel at the School of Avia- 
tion Medicine, Pensacola, Fla.; (5) study of pro- 
blems of closed environments at the Naval Medi- 
cal Research Laboratory, New London, Conn.; (6) 
basic research in areas such as telemetry, heat 
exchange, vibration, conversion of urine to drink- 
ing water, and radiation at the Naval Medical Re- 
search Institute, Bethesda, Md.; and (7) analysis 
of actual flight information by the Life Sciences 
Department of the Naval Missile Center, Point Mu- 
gu, Calif. 


8467 

Pickering, W. H. 1959 
MAN IN SPACE.—In: Vistas in astronautics. II. 
Second Annual Astronautics Symposium, p. 151-153. 
New York, etc.: Pergamon Press, 1959. 


The benefits to be gained by putting a man into a 
space vehicle are discussed. Space satellite mis- 
sions may be divided into scientific, military, and 
commercial types. Scientific satellites should ex- 
clude humans since man can add nothing to the data 
which can be obtained from instruments. For mili- 
tary satellite missions, or reconnaissance devices, 
where TV-type radio signals or photographs can be 
telemetered, all that a human could contribute would 
be a selection of particularly interesting observa- 
tions. Commercial satellites for communication re- 
lay need no passengers. During interplanetary flight, 
the preliminary scouting will be done by instruments, 
but man is necessary for detailed exploration after 
landing. 
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8468 
Randt, C. T. 1960 
IMPACT OF SPACE EXPLORATION ON BIOLOGY 
AND MEDICINE.—Jour. Amer. Med. Assoc., 172 
(7): 663-665. Feb. 13, 1960. 
Also published in: U.S. Congress, Senate, 86, 2nd 
Session. Committee Print, July 15, 1960, p. 239-242. 
The interest in space exploration has stimulated 
biological and medical research on the tolerance and 
adaptability of the human organism to the stresses of 
acceleration, vibration, temperature, weightlessness, 
and isolation. It is expected that study of animals 
and man in actual or simulated space environments 
will also contribute to understanding of basic proces- 
ses of consciousness, orientation, thinking, emotion 
and motor coordination. The complexity and inter- 
dependence of problems anticipated in manned space 
flight call for integrated approach by both the physi- 
cal and biological sciences. 


8469 

Randt, C. T. 1961 
THE NATIONAL AERONAUTICS AND SPACE AD- 
MINISTRATION LIFE SCIENCE PROGRAMS, — 
In: Space medical symposium. Astronautik (Stock- 
holm), 2 (4): 295-299. 1961. 


The objectives of the National Aeronautics and 
Space Administration (NASA) Life Science Programs 
are to implement manned space flight to assure 
man's contribution to the success of space flight 
missions and to utilize his unique capabilities as 
a scientific observer in space exploration; and to 
conduct biological investigations to determine the 
effects of remote environments on living organisms 
including the search for extraterrestrial life. Re- 
search, development, training, and operations re- 
quired to implement manned space exploration and 
to conduct significant biological investigations uti- 
lizing extraterrestrial environments for observa- 
tion of biological phenomena are considered in 
three broad categories: flight medicine and biology, 
space medical and behavioral sciences, and space 
biology. 


8470 

Reif, A. E. 1958 
AEROSOLS: PHYSICAL PROPERTIES, INSTRU- 
MENTATION AND TECHNIQUES.—In: Aviation 
medicine —selected reviews, p. 168-244. Edited by 
C. S. White and others. London, etc.: Pergamon 
Press, 1958. 


The properties of aerosols are discussed, namely: 
(1) assessment of the representative diameter and 
physical and statistical methods of its determination 
for solids and liquids, including volatile, aerosols; 
(2) determination and corrections to unit density; 

(3) measurement of terminal settling velocity; (4) 
stirred settling; (5) effect of Brownian motion on 
rate of flocculation and respiratory retention of an 
aerosol; (6) use of the diffusion battery in determin- 
ing particle size and mass; (7) application of centri- 
fugal motion for removal of aerosols from polluted 
gases; (8) use of impingers, konimeters, and cas- 
cade impactors in aerosol methodology; (9) process 
of aerosol filtration; (10) thermal precipitation; (11) 
electrostatic precipitation; (12) sonic coagulation; 
(13) droplet growth and evaporation; (14) coalescence 
and cohesion; and (15) optical properties. In con- 
nection with optical properties practical optically 
oriented methods are discussed, such as aerosol 
photography and electron microscopy. (From the 
summary by C. S. White) (164 references) 
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8471 
Renbourn, E. T., 
and H. C. W. Stockbridge 
WAR OFFICE CLOTHING AND EQUIPMENT 
PHYSIOLOGICAL RESEARCH ESTABLISHMENT. 
— Ergonomics (London), 4 (1): 73-79. Jan. 1961. 


The history of the Establishment, and the nature 
of the researches undertaken are briefly reviewed. 
An account of past work follows which describes 
problems of the soldier's load, his working envi- 
ronment, his clothing and protective equipment, 
and the design of the fighting vehicles or guided 
weapon systems he may have to operate. (Authors' 
abstract) 
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8472 
Rohles, F. H., 
and R, Coy 

A MINIATURIZED OPERANT CONDITIONING 
CHAMBER FOR BEHAVIORAL RESEARCH IN THE 
UPPER ATMOSPHERE,—Univ. of Dayton, Ohio 
(Contract AF 33(616)-6264); and Wright Air Develop- 
ment Center. Aero Medical Lab., Wright-Patterson 
Air Force Base, Ohio (Project no. 7184, Task no. 
71587). WADC Technical Note no, 59-261, July 1959. 
iv+7 p. 


A miniaturized operant conditioning chamber for 
a mouse was designed for behavioral research in the 
upper atmosphere. It requires the animal to press 
a lever on a fixed ratio schedule of 25:1 for 20 min- 
utes out of every 6 hours for food reward, The cham- 
ber utilizes mechanical power, and response record- 
ing is compatible with telemetry systems, The unit 
is 3.5 inches in diameter, 6.5 inches long, and weighs 
approximately 2.25 pounds. (Authors' abstract) 


8473 

Rosenberg, P. 1959 
UTILITY OF MANNED SPACE OPERATIONS FOR 
PHOTOGRAMMETRY AND FOR A PHYSICS LABO- 
RATORY IN SPACE,—In: Vistas in astronautics. 
Il. Second Annual Astronautics Symposium, p, 154- 
160. New York, etc.: Pergamon Press, 1959, 


A manned space vehicle would be an interesting 
place in which to set up an otherwise conventional 
physics laboratory, in which the advantages would 
be: apparent weightlessness; absence of the Earth's 
magnetic field; availability of an unlimited amount of 
high vacuum; and availability of high energy cosmic 
radiations and particles. A manned satellite would 
be useful to map the Earth's surface and to measure 
relief accurately by aerial photography (photogram- 
metry), either by means of conventional or television 
cameras. The first explorations of the Moon, the 
planets, and their moons will probably be made by 
photogrammetry and aerial reconnaissance. 


8474 
Rowen, B. 1961 


AEROMEDICAL SUPPORT OF THE X-15 PRO- 
GRAM. —— In: II congresso mondiale e IV europeo 
di medicina aeronautica e spaziale, Vol. I, p. 243- 
252. Roma, 1961. In English. 

From the period of July 1958 through June 1, 
1959, three areas were studied by the aeromedical 
or human factors support of the X-15 program. 
(1) The full MC-2 pressure suit was developed 
which successfully protects man from gravity, and 
from compartment temperatures of 180° F. up to 
a period of 2 hours and 30 minutes, (2) In-flight 
physiological data were obtained quantitatively by 
means of a biomedical package monitoring with 
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telemetry and backed up by on-board oscillograph 
recordings of respiratory rates, body temperature, 
and electrocardiographic data. (3) The escape sys- 
tem program was divided into phases involving 
wind tunnel tests during which time the 30° trim, 
relative to the ejection altitude and stabilizing fins, 
was decided upon; separate zero altitudes, zero- 
airspeed canopy jettison, and two seat ejections; 
four full-scale tests on a high speed track using a 
production seat; and ejection seat tests using a 
dummy on a high speed track. 


8475 

Rowen, B. 1958 
ROLE OF THE HUMAN FACTORS BRANCH AT THE 
AIR FORCE FLIGHT TEST CENTER.—Jour. Amer. 
Med. Assoc. 168 (9): 1190-1193. Nov. 1, 1958. 

The Human Factors Branch at the U. S. Air Force 

Flight Test Center, located in the Mojave Desert, 
75 miles east of Los Angeles, carries out the follow- 
ing functions: (1) it studies the design and functional 
characteristics of research aircraft and weapon sys- 
tems as related to human capabilities; (2) it evalu- 
ates man-machine relationships; and (3) it recom- 
mends appropriate changes. Human Factors personnel 
work with contractor groups and design engineers in 
planning and designing weapon systems and research 
vehicles. They also work in close cooperation with 
project engineers and project pilots and examine and 
study all human factor problems that arise during 
the testing stages. They describe operational char- 
acteristics of the aircraft, list discrepancies, rec- 
ommend modifications for improvements of unsatis- 
factory systems, and prepare technical reports, which 
are forwarded to the Wright Air Development Center 
at Wright-Patterson Air Force Base, Ohio. 


8476 

Rybakov, N. I. 1961 
[MICROORGANISMS IN SPACE] Mikroorganizmy v 
kosmose. —— Nauka i zhizn' (Moskva), 28 (6): 8-9. 
June 1961. In Russian. 

English translation by U. S. Joint Pub. Research 
Serv., (Washington, D. C.), No. 10553 (CSO: 6503-N), 
Oct. 17, 1961. (Available from Office of Technical 
Services, U. S. Dept. Commerce) 

The use of unicellular organisms in preparation 
for manned space flight is explained in a popular 
way. Bacteria sensitive only to large doses of 
radiation (Bacterium coli, Staphylococcus, butyric- 
fermentation bacillus, etc.) were used to observe 
the effects of cosmic radiation on mutation rate 
and cellular metabolism. Lysogenic bacteria were 
included because of their high sensitivity to small 
doses of radiation to indicate genetic consequences 
of radiation absorbed in small doses throughout the 
flight. Human cancer cell cultures occupied an in- 
termediate position in the radiation sensitivity 
scale. 


8477 

Sillevaerts, C. 1960 
[MONKEY SCHOOL] L'école des singes.—Con- 
quéte de l'air et de l'espace (Bruxelles), 57 (2): 7-10. 
Feb. 1960. In French. 

The selection and training of monkeys at the 

U.S.A.F. School of Aviation Medicine for use in space 
flight experiments is popularly discussed. 


8478 
Simons, D. G. 1958 
AREAS OF CURRENT SPACE MEDICAL RESEARCH. 
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—In: Vistas in astronautics, p. 299-303. Ed. by 
M. Alperin, M. Stern, and H. Wooster. N. Y.: Per- 
gamon Press, 1958. 


The current space flight problems of the effects of 
heavy cosmic ray particles, the design of sealed 
cabins, the effects of weightlessness, and the prob- 
lems of re-entry into the atmosphere are briefly 
considered. 


8479 

Simons, D.G. 1958 
HUMAN FACTORS.—Astronautics, 3 (11): 58-59, 
77. Nov. 1958. 

The year 1958 has been a prolific one in regard 

to space-flight research and development. Among 
the specific accomplishments, the following are note- 
worthy: (1) development of an aluminized pressure 
suit which provides greater maneuverability on the 
part of the pilot and offers protection from the ex- 
tremes of heat and cold encountered in space; (2) 
information gained from Airman Farrel's week-long 
exposure in a "space chamber" at the U. S. Air Force 
School of Aviation Medicine and from a number of 
experiments conducted to determine human tolerance 
to acceleration; (3) data obtained from a series of 
balloon-borne research-laboratory investigations; 
(4) information gained from man-made satellites on 
a previously unknown radiation belt; (5) completion 
of the simulated X-15 flight profiles on the Navy's 
centrifuge at Johnsville; (6) creation of agencies such 
as the National Aeronautics and Space Administra- 
tion and the Advanced Research Projects Agency to 
plan man-in-space programs; and (7) the formation 
of units within the military services pursuing organ- 
ized studies and experimentation on space travel. 


8480 

Siri, W. 1958 
BOLIVIAN HIGH ALTITUDE LABORATORY.— 
Jour, Aviation Med., 29 (8): 616-618, Aug. 1958, 

A brief discussion is presented of the oppor- 
tunities for high-altitude research offered by the 
Chacaltaya Laboratory of the Universidad Mayor de 
San Andres in La Paz, Bolivia, The 17,000-foot-high 
laboratory was originally intended for cosmic-ray 
and upper-atmosphere studies, but contains space 
and facilities suited to biological and medical re- 
search, The area contains a considerable native 
population living at elevations above 13,000 feet, and 
some who live and work at 17,000 feet. The staffs of 
several institutions in La Paz are available for 
assistance to research groups utilizing the labora- 
tory. 


8481 

Sisakian, N. M. 1960 
[BIOLOGICAL PROBLEMS AND SPACE FLIGHT] 
Problemy biologii i kosmicheskie polety. —— 
Vestnik Akademii nauk SSSR (Moskva), 30 (11): 15- 
24. Nov. 1960. In Russian. 

This is a review of Soviet biological research in 
preparation for space flight. Rocket experiments 
with animals have shown that ejection by catapult 
is the safest method of leaving the rocket in case 
of a leak in the hermetic seal of the space cabin. 
Protective devices similar to diving suits ('sca- 
phanders') were developed and found useful for 
safe flight and return from altitudes of 78-85 km., 
with a total of 50-65 min. spent in the upper layers 
of atmosphere. Studies in relation to problems of 
radiation and the effects of the terrestrial gravi- 

‘ tational field upon the circulatory system are sum- 
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marized, and the results of the Russian experi- 
ments in animal space flight (mice, dogs) are re- 
viewed in considerable detail. 


8482 
Smith, John E., 1960 
and A, E, Wentz 
APPLICATION OF RESEARCH TO CIVIL AVIATION 
MEDICINE.—Aerospace Med., 31 (9): 766-769. 
Sept. 1960. 

The Research Requirements Division of the U. S. 
Federal Aviation Agency is divided into three main 
areas: Aeromedical Liaison Branch, Clinical Med- 
ical Research Branch, and Civil Aeromedical Re- 
search Institute, The Division was designed to pro- 
vide the instrumentation to develop knowledge in all 
the problem areas affecting aviation. It provides a 
central repository of information concerning avia- 
tion medical research in progress throughout the 
world, Although advances in the broad fields of gen- 
eral medicine have been rapid, the complex prob- 
lems of pilot certification, and especially the estab- 
lishment of a physiological aging rating, need to be 
reviewed. To solve the problem, seven separate 
sections have been organized. The breakdown of the 
overall program into specific sections, and these in 
turn into projects, makes it more manageable, holds 
each part responsible for an identifiable part of the 
work, and makes coordination possible. 


8483 

Snowden, W. M. 1958 
NEWER CONCEPTS IN AVIATION MEDICINE. — 
A.M.A. Arch. Indus. Health, 17 (3): 190-194. March 
1958. 


Present investigations include the following proj- 
ects. The Navy is completing work on a full- 
pressure space suit, which will completely protect 
the pilot at any altitude. Research is progressing on 
oxygen breathing and carbon dioxide removal appara- 
tus and on methods of reconversion of human wastes 
into a usable state. Automatically inflated g-suit de- 
signs are being improved. For ejection speeds over 
1.2 Mach (the human tolerance limit), wind-deflecting 
devices have been developed; ejection seats have been 
stabilized by fins; a drag chute has been attached to 
reduce oscillations; and adjustment devices for lower 
altitudes have been incorporated in the unit. By per- 
mitting free fall through the upper atmosphere, while 
braking speed in the lower atmosphere, the period of 
cold exposure and oxygen inhalation has been short- 
ened. The problem of underwater release from 
ditched planes has been solved successfully, in that 
oxygen equipment has been so devised as to act as a 
SCUBA apparatus. 


8484 

SPACE RESEARCH AND EXPLORATION,—Ed. by 
D. R. Bates. 287 p. New York: William Sloane, 
1958, 


This is a group of papers on the engineering, 
technical, and biological aspects of space explora- 
tion. Pertinent papers are abstracted separately, 
see items no. 8701, 9968, 11401, 12533, 


8485 

SPACE RESEARCH IN THE LIFE SCIENCES: AN IN- 
VENTORY OF RELATED PROGRAMS, RESOURCES 
AND FACILITIES.,—U. S. Senate, 86th Congress, 
2nd Session. Report of the Senate Committee on 
Aeronautical and Space Sciences, July 15, 1960. 
viii+269 p. 
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This report was prepared to serve the U. S. Con- 
gress, and members of the Senate Committee on 
Aeronautical and Space Sciences in particular, as a 
source of factual information about research con- 
ducted in the life sciences related to aeronautical 
and space programs. Such programs include the 
major aspects of aviation and space medicine; of 
aerospace biology; and of human factors research. 
The most significant life sciences programs in 
space-related areas presently conducted by various 
Government agencies are identified for the purpose 
of providing a factual basis to evaluate the adequacy 
of present and proposed efforts of coordinating and 
utilizing such programs. 


8486 

Spilhaus, A. 1959 
ASSUME A CAPABILITY FOR MANNED SPACE 
OPERATIONS— FOR WHAT PURPOSES SHOULD 
“THIS CAPABILITY BE UTILIZED?—In: Vistas 
in astronautics. II. Second Annual Astronautics 
Symposium, p. 142-144. New York, etc.: Pergamon 
Press, 1959. 


After demonstrating the capability of putting and 
getting down a man in a space vehicle large enough 
to take him and all the necessary machinery to keep 
him alive, the problem remains whether the space 
should be used to send up a man or an array of in- 
struments and telemetering equipment. Of man's 
primary senses, 85% of the information is picked 
up by the eyes, balance and hearing by the ears, and 
tactile and chemical sensation by taste and smell. 
Man's greatest utility may come about once he is on 
a celestial body where he can examine the condi- 
tions directly. On the other hand, instruments are 
more economical; they telemeter information back 
to Earth, where many individuals in specialized 
fields can interpret the data. 


8487 

Stapp, J. P. 1958 
RESEARCH ON HUMAN FACTORS OF AERIAL 
WARFARE .—Jour. Amer. Med. Assoc., 168 (13): 
1744-1747. Nov. 29, 1958. 


Problems of adaptation and protection for man in 
stressful environments, which have resulted from 
the increasing range and velocity of aircraft, re- 
quire new methods of research. Extremes of pres- 
sure, temperature, acceleration, and radiation in- 
tensity, and such psychological factors as monotony, 
isolation, suddenness of change, sensation of weight- 
lessness, and deprivation of normal sensory stim- 
uli encountered in aviation must be reproduced in 
the laboratory. Many ground-simulated experi- 
ments have been carried out or are in progress, to 
evaluate human reactions to such conditions. Un- 
derwater flotation, e.g., allows limited imitation of 
weightlessness. Even the near-vacuum of 200 miles 
above the earth has been reproduced on the ground 
in a chamber by evacuating it to a density exceed- 
ing that of a radio vacuum tube. Human experi- 
ments on exposure to space-equivalent conditions 
have been accomplished by the U. S. Air Force and 
by the U. S. Navy with helium-filled, plastic, free 
balloons carrying manned capsules above the strat- 
osphere. A continued arduous program of research 
must be pursued before manned satellites can be 
sent into orbit. 


8488 
Stewart, H. J. 1959 
ON THE POSSIBLE USES OF MANNED SPACE 








8489-8495 


FLIGHT CAPABILITY FOR ENGINEERING RE- 
SEARCH.—In: Vistas in astronautics. II. Second 
Annual Astronautics Symposium, p. 148-150. New 
York, etc.: Pergamon Press, 1959. 


The categories of effort which will involve a 
major fraction of any space flight program are: (1) 
a continuing active program for the development of 
more reliable devices and the testing of these 
devices; (2) extension of the goal of space flight 
beyond one or a few men in temporary orbit to a 
continually-manned space station containing facili- 
ties for scientific and engineering research; and (3) 
use of the station as a base for exploration of other 
planets. From the station, it will be possible to 
develop and construct equipment more suited than 
chemical rockets for free space exploration. 


8489 

Still, E. W. 1960 
EQUIPPING MAN FOR A FLIGHT TO THE MOON. 
-—Engineering (London), 189 (4907): 634-635. 
May 6, 1960. 

A review is presented of a paper read before the 

British Interplanetary Society on April 28, wherein 
a résumé was given of the United States space pro- 
gram, followed by a discussion of the environmental 
requirements for interplanetary travel and the 
engineering techniques being developed to meet 
them. Consideration is given to the biological and 
engineering aspects of Project Mercury and to the 
physical, temporal, and biological variables of the 
Moon's environment which would influence the 
design of a lunar suit. 


8490 
Strughold, H., 1959 
and O. O. Benson 
SPACE MEDICAL RESEARCH.—New England Jour 
Med., 261 (10): 494-502. Sept. 3, 1959. 


Four broad research areas are discussed to dem- 
onstrate the progress made in space medicine during 
the past ten years: (1) the ecology of space, (2) the 
space-cabin environment, (3) the biodynamics of 
space flight, and (4) the selection and training of as- 
tronautic candidates. Consideration is also given to 
the significance of space medical research to medi- 
cine in general, and it is predicted that the knowledge 
gained in studies of weightlessness, metabolism and 
nutritional requirements, physiology of the day-night 
cycle, psychophysiology of sensory deprivation and 
confinement, and physiological telemetry will be 
strongly reflected in future medical thinking. 


8491 

Strughold, H. 1958 
SPACE MEDICINE OF THE NEXT DECADE AS 
VIEWED BY A PHYSICIAN AND PHYSIOLOGIST. — 
U. S. Armed Forces Med. Jour., 10 (4): 397-405. 
April 1959. 


The present theoretical and applied aspects of 
space medicine and the predicted trends during the 
next decade are discussed. The primary factors in- 
clude (1) the biophysics of the space environment, (2) 
the artificial environment to be created within the 
cabin, and (3) the biodynamics of the vehicle moving 
to, through, andfrom space. Emphasis is placed upon 
the role of the space medicine doctor in providing 
an intracabin environment to meet the climatic, 
respiratory, nutritional, and anthropometric require- 
ments of the astronaut, with flight duration or time as 
the crucial factor. Contemporary research in space 
cabin simulators and space-equivalent balloon flights 
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(where duration is of the order of days or weeks) 
utilizes physicochemical procedures for replacing 
consumed materials from stores, and for storing or 
eliminating waste products. Long voyages, such as 
planetary and interplanetary missions (duration of 
the order of years), will require the development of a 
true, closed ecologic system wherein the vital bioele- 
ments like oxygen, carbon, and nitrogen are recycled 
in the same manner as is observed in the process of 
photosynthesis in green plants. The impact of space 
medical research (in the areas of weightlessness, 
hemodynamics, biodynamics, and telemetry) upon 
general medical thinking and methods is also dis- 
cussed. 


8492 
Van Der Wal, F. L., 1959 
and W. D. Young 
PROJECT MIA (MOUSE-IN-ABLE), EXPERIMENTS 
ON PHYSIOLOGICAL RESPONSE TO SPACEFLIGHT. 
—ARS Jour., 29 (10, Part 1): 716-720. Oct. 1959. 


The survival equipment (cradle assembly, oxygen 
supply, ventilation system, air purification system), 
the restraint harness, and the telemetry system for 
the two experimental mice in Project Able are de- 
scribed. Because of the limited telemetry capacity 
available, measurement of the heart rate was selected 
as the one physiological parameter which would be 
most informative. Interpretations and comparisons 
were made of the physiological responses of the 
animals (one male, one female) by correlating heart 
beat records with various physical parameters (lift- 
off, acceleration, altitude, zero gravity, deceleration, 
return to Earth's atmosphere) of the flight environ- 
ment. Although the nose cones carrying the mice 
were not retrieved, evidence indicated that both sur- 
vived re-entry into the Earth's atmosphere. 


8493 
Ward, J. E., 1960 
and J. G. Wells 
BACKGROUND TO THE SPACECREW HOLDING 
FACILITY.—Astronautics, 5 (2): 32-33. Feb. 
1960. 


The initial design objectives of a mobile, bio- 
medical van complex for the selection and prelaunch 
holding of spacecrews include: (1) provision for an 
animal-colony holding facility embodying the 
principles of epidemiology and permitting detailed 
pre- and post-flight psychophysiological measure- 
ments and experimental preparations; (2) provision 
for the preparation, modification, repair, instrumen- 
tation, and countdown of bioastronautic experiments; 
and (3) a rugged mobile system operating independ- 
ently, and able to support any bioastronautic project. 


8494 

Whipple, F. L. 1959 
MAN INTO SPACE, —— In: Vistas in astronautics. 
II. Second Annual Astronautics Symposium, p. 145- 
147, New York, etc.: Pergamon Press, 1959, 


The use of a biological satellite for space ex- 
ploration and determination of hazards is proposed. 
The ultimate possibility of space colonization is 
considered, as are the economy and utility of using 
a telepuppet in space flight, instead of a man. 


8495 
White, C. S., 1958 
and W. R. Lovelace 
SPECTROMETRIC METHODS: GAS ANALYSIS BY 
‘QUANTITATIVE EMISSION SPECTROSCOPY, —— 








1, GENERAL ASPECTS 


In: Aviation medicine—selected reviews, p. 253-268, 
Edited by C. S. White and others, London, etc.: 
Pergamon Press, 1958. 


The history of the use of emission spectrographic 
methods to analyze nitrogen is reviewed. Modifica- 
tions of the method are described and the complex 
spectral problem is reviewed, Recent satisfactory 
calibration procedures are noted and the necessary 
techniques and precautions to obtain quantitative 
data with existing equipment adequate for respira- 
tory experiments are emphasized. (22 references) 


8496 

White, S.C. 1959 
HUMAN FACTORS AND BIO-ASTRONAUTICS,. — 
Astronautics, 4 (11): 34, 166. Nov. 1959. 


Current trends and future requirements of pro- 
grams sponsored by the Human Factors and Bio- 
Astronautics Committee of the American Rocket 
Society are briefly reviewed. Diverse areas such 
as selection and training of astronauts, design of 
crew-training and holding facilities, and newly 
defined human tolerances to spaceflight conditions 
are included within the program. 


8497 

White, S. C. 1960 
HUMAN FACTORS AND BIOASTRONAUTICS, — 
Astronautics, 5 (11): 35, 98-99. Nov. 1960. 


The accomplishments during the past year in the 
human factors and bioastronautics aspects of astro- 
nautics are reviewed, Attention is drawn to a 
possible lag in basic research data in the future,if 
basic and applied research are not brought into 
balance. The importance of life sciences has been 
reflected by the increasing emphasis of this sub- 
ject at various meetings of technical societies 
throughout the year. 


8498 

White, S. C. 1961 
PROGRESS IN SPACE MEDICINE.——In: I congres- 
so mondiale e IV europeo di medicina aeronautica 
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e spaziale, Vol. I, p. 231-241. Roma, 1961. In Eng- 
lish, 

Both the X-15 and Mercury programs offer the 
opportunity to study men in space flight through 
the use of instrumentation placed upon the crew- 
man, The biological areas considered in these pro- 
grams include: acceleration, deceleration, and 
weightlessness; acoustic energies (sound and vibra- 
tion); atmosphere, temperature and humidity; de- 
compression; radiation; work capacity and physi- 
cal fatigue; orientation; day-night cycles; hygiene, 
illness; and diet and waste handling. The gathering 
of data under both programs has required a com- 
pletely new approach to biological instrumentation. 


8499 
Young, R. S., 

and J. L. Johnson 
BASIC RESEARCH EFFORTS IN ASTROBIOLOGY, — 
IRE Trans. Military Electronics, MIL-4 (2-3): 284- 
287. April-July 1960. 

The special problems involved, and some of the 
special devices which have been used to date in per- 
forming biological experiments in space, are de- 
scribed. Preliminary experiments in recoverable 
nose cones of Army ballistic missiles have been 
made in an effort to determine the effects of various 
flight parameters such as weightlessness, cosmic 
vadiation, and increased gravity-load on cellular 
systems and intact organisms. Some of the experi- 
ments were simple, passive ones wherein biological 
materials (yeasts, bacteria, molds, seeds, etc.) 
flown in the nose cone were recovered and studied 
for radiation or other damage. Other experiments 
utilized the eggs and sperm of the sea urchin to study 
the effect of weightlessness on cell division and fer- 
tilization. The manner of packaging the materials 
and some of the problems which arose during the 
experiments are described in detail. No telemetric 
devices were used in these experiments. The need 
is cited for the development of instrumentation capa- 
ble of accurately measuring and telemetering vari- 
ous physiological responses of a wide variety of 
cellular systems subject to accelerative forces, to 
conditions of vacuum, and to zero-gravity. 


1960 
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2. BIOLOGY 


8500-8505 
a. General 
8500 
Gaume, J. G. 1951 
LUNAR LIFE SUPPORT SYSTEMS. —— Missile 


Design and Development, 7 (1): 46-48, 52, 54. 
Jan, 1961. 


The objectives and duration of a particular mis- 
sion will determine the type of life support sys- 
tem which man will utilize on trips into space. On 
short trips to the moon and back, stored oxygen, 
food, water, chemicals for absorption of COs, 
odors, and other noxious gases will be carried in 
sufficient quantities to last the duration of the mis- 
sion, Stored food and physico-chemical methods of 
recovering oxygen and water will suffice for short 
visits on the moon or another planet. A closed 
ecological system that theoretically could be used 
indefinitely will be required for the lunar base or 
orbital space station. Such a system would regen- 
erate and purify its own atmosphere, produce its 
own food, and re-utilize all its own wastes in pro- 
ducing food. Brief discussions are given on the 
suitability of algae for atmosphere regeneration, 
hydroponic techniques and animal colony mainte- 
nance for food production, and various methods for 
re-cycling wastes into the system. 


8501 
Glembotskii, IA. L., 1961 
A. A. Prokof'eva-Bel'govskaia, Z. B. Shamina, 
S. IU. Gol'dat, V. V. Khvostova, S. A. Valeva, N.S. 
Eiges, and L. V. Nevzgodina 
[EFFECT OF COSMIC-FLIGHT FACTORS ON HE- 
REDITY AND DEVELOPMENT OF ACTINOMY- 
CETES AND HIGHER PLANTS, I. COSMIC GENET- 
ICS] Vliianie faktorov kosmicheskogo poleta na 
nasled-stvennost' i razvitie aktinomitsetov i vys- 
shikh rastenii.—Iskusstvennye sputniki zemli 
(Moskva), 10: 72-81. 1961. In Russian. 
English translation in: Artificial Earth Satellites 
(Consultants Bureau, New York), 9-10: 208-217. 
July 1962. 


The second Russian satellite-spaceship carried 
Actinomyces erythreus 2577, A. erythreus 8594, 
A. streptomycini, and seeds of corn, peas, and wheat. 
The actinomycetes were grown on different types of 
agar. The fourth satellite-spaceship carried cul- 
tures of Actinomyces aureofaciens LSB-2201. After 
the flight viability and developmental growth were 
studied. In A. erythreus 8594 and A. aureofaciens 
viability was greatly inhibited, while in A. erythreus 
2577 the number of surviving spores and developing 
colonies was six times higher than in the controls. 
The hyphae of A. erythreus 2577 became thicker and 
more basophilic, and in the strain 8594 a more dense 
growth of mycelium was observed. In the seeds of 
all varieties chromosomal aberrations were slightly 
increased in the radicles, and in two types of peas 
and a variety of corn there was a significant increase 
in mitotic figures in the seedling radicles. 











8502 
Haas, F. 1961 
COSMIC BIOLOGY. ——I. C. R. S. Medical Reports, 
3 (1): 3-7. Jan.-March 1961. 
The biological load on the artificial satellite 
launched by the Soviet Union on Aug. 19, 1960, is 
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described in detail from a serialized article in 
"Pravda". In addition to the publicized flight of 
the dogs "Strelka" and "Belka", the vehicle car- 
ried a number of rats and mice, fruit flies, grain, 
Actinomycetes fungi, Chlorella algae, intestinal 
bacteria, butyric acid bacteria, desoxyribonucleic 
acid, a culture of epithelial tumor cells, and 
pieces of human and rabbit epidermis. All biolog- 
ical materials returned alive and were in good con- 
dition two weeks after the flight. 


8503 
Sidorov, B.N., 
and N, N, Sokolov 

[THE EFFECT OF COSMIC FLIGHT CONDITIONS 
ON SEEDS OF ALLIUM FISTULOSUM AND NIGEL- 
LA DAMASCENA] Vliianie uslovii kosmicheskogo 
poleta na semena Allium fistulosum (luk batun) i 
Nigella damascena (chernushka),——Iskusstvennye 
sputniki zemli (Moskva), 10: 93-95. 1961. In 
Russian, 


Both dry and germinating seeds of Allium fis- 
tulosum (a garlic) and Nigella damascena (a fennel) 
were exposed to cosmic flight, In the dry seeds no 
significant aberrations in the chromosomes were 
found even in the X-ray sensitive A. fistulosum, In 
the germinating seeds cosmic flight appeared to have 
a stimulating effect on germination, In A. fistulosum 
about 75% of the seeds germinated upon return from 
cosmic flight, while only about 65% germinated in 
the controls, In N, damascena this difference in 
germination was even greater. It is not believed 
that the increase in germination is due to an exciting 
effect as is caused by X-rays and gamma rays, 
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8504 

Uretz, E. F. 1961 
CREATURE COMMUNICATIONS. —lIllinois Inst. of 
Technology. Armour Research Foundation, Chicago 
(Contract AF 33(616)-7724); issued by Aeronautical 
Systems Division. Communications Lab., Wright- 
Patterson Air Force Base, Ohio (Project no. 4335, 
Task no. 40641). ASD Technical Report no. 61-620, 
Dec. 1961. [148] p. 


A review of biological literature is given and in- 
terpreted in terms of the goal of the program; the 
development of new communication components, tech- 
niques, and systems from ideas suggested by biologi- 
cal phenomona. The review includes the field of 
animal migration, homing, and navigation; optical, 
olfactory, tactile, and acoustic generation and detec- 
tion; and neural transmission and coding. The re- 
sults of research in three major areas which were 
selected on the basis of literature review are de- 
scribed. Research on property-sensitive photocon- 
ductive cells resulted in the development of several 
property-sensitive configurations, including an edge 
detector, convexity detector, and a contrast-enhanc- 
ing detector. Various systems which utilize these 
components are described. The functioning of neural 
networks was investigated using the threshold opera- 
tor as an analytical tool, and several useful concepts 
and data-processing techniques which, resulted from 
this work are described. (Author's abstract) (Many 
references) 


8505 
Zhukov- verezmusov, N. N., 
L N. Maiskii, V. lL. Ilazdovskii, and others 
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2. BIOLOGY 


[RESULTS OF THE FIRST MICROBIOLOGICAL 
AND CYTOLOGICAL EXPERIMENTS ON EARTH 
SATELLITES IN SPACE] Itogi pervykh mikrobio- 
logicheskikh i tsitologicheskikh eksperimentov v 
kosmicheskom prostranstve na sputnikakh zemli. 
—— Iskusstvennye sputniki zemli (Moskva), 11: 44- 
67. 1961. In Russian. 


A summary is presented of the results of mi- 
crobiological and cytological investigations of life 
conditions in space and the genetic effects of space 
flight. The following facts were established: (1) Ex- 
posed pieces of skin could be cultured after return 
from space; regrafts of space-exposed samples to 
their donors took as well as control samples. (2) 
HeLa cancer cells cultured after return from space 
showed the same dead cell/living cell ratio; there 
were no immunological or morphological differ- 
ences between the experimental samples and con- 
trols. (3) Telemetered information on the activity 
in cultures of butyric acid bacteria proved to be 
of practical value in ascertaining effects of long- 
term exposure to space. (4) No genetic changes 
were found in exposed Escherichia coli K-12 and 
Aerobacter aerogenes cultures; phage production 
by the former was increased only slightly. (5) Af- 
ter exposure of calf-thymus DNA no changes were 
found in the optical density of solutions, thermal 
stability, antigenic, or serologic properties. On 
flights in orbits similar to the orbit of Vostok-1 
there were practically no effects of factors capa- 
ble of primary action on isolated cells. 








8506 
Zhukov-Verezhnikov, N. N. 


1961 
[THE FIRST VOYAGE TO THE STARS AND THE 
PROBLEMS OF SPACE BIOLOGY] Pervyi reis k 
zvezdam i problemy kosmicheskoi biologii. —— 
Nauka i zhizn' (Moskva), 28 (6): 6-7. June 1961. 
In Russian. 

English translation by U. S. Joint Pub. Research 
Serv., (Washington, D. C.), No. 10553 (CSO: 6503-N), 
Oct. 17, 1961. (Available from Office of Technical 
Services, U. S. Dept. Commerce) 


Reasons for the inclusion of various biological 
objects in orbital and suborbital space vehicles are 
surveyed, to gain information about the first man- 
ned space flight. The biological objects comprised, 
in addition to living organisms, tissue preparations, 
cell cultures, bacteria, and on the subcellular level 
nucleic acid and enzyme preparations. 


b. Closed Ecological Systems 
[ Applied aspects under 11-h} 


8507 
ALGAE AS A SOURCE OF HUMAN FOOD,.—Nutri- 
tion Reviews, 17 (8): 238-240. Aug. 1959. 

Chlorella cultures can produce food at a rapid 
rate when given optimal conditions of culture me- 
dium, carbon dioxide and sunlight. These condi- 
tions could be created in a space station; Chlorella 
could utilize the carbon dioxide exhaled by human 
inhabitants of such an enclosure, and, by photosyn- 
thesis, oxygen could be restored to the artificial at- 
mosphere. Chlorella contains an abundance of 
vitamin A and ascorbic acid and adequate concen- 
trations of essential amino acids, except methionine. 
Studies are reviewed of the use of algae to produce 
oils and as a source of food. The studies indicate 
that algae have nutritive value which could be ap- 
plied to human nutrition. The objections to such 
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application are the cost of production and process- 
ing, relative deficiency of certain vital nutrients 
such as methionine, incomplete digestibility, and 
poor acceptability due to odor, flavor, and color. 


8508 

Bates, J. H. 1961 
RECENT ASPECTS IN THE DEVELOPMENT OF A 
CLOSED ECOLOGIC SYSTEM.—Aerospace Med., 
32 (1): 12-24. Jan. 1961 


This is a progress report of work on a closed eco- 
logical system for manned space flight. The results 
to date support the feasibility of an algal life-support 
system for the maintenance of respiratory require- 
ments in a space cabin. Other advantages in using 
algae include: (1) a possible source of food for the 
astronaut; (2) some of the metabolic wastes could be 
used as nutrients for the algae; and (3) the cells ap- 
parently are highly tolerant to conditions possibly 
found in a space capsule. A brief history of closed 
ecological systems using algae is given, and problem 
areas encountered in investigation are emphasized. 


8509 
Benoit, R. J., 

F. Trainor, and A. Bialecki 
SELECTION OF AN ALGA FOR A PHOTOSYNTHETIC 
GAS EXCHANGER.——General Dynamics Corp., Elec- 
tric Boat Division, Groton, Conn. (Contract AF 33 
(616)-6344); issued by Wright Air Development Divi- 
sion. Aerospace Medical Lab., Wright-Patterson Air 
Force Base, Ohio. (Project no. 6373, Task no. 
63120). WADD Technical Report no. 60-163, Feb. 
1960. iv+31 p. 


A detailed survey of the plant kingdom and an ex- 
amination of the requirements for an effective photo- 
synthetic gas exchanger for closed-cycle ecological 
systems reveal that the unicellular nonmotile (coc- 
coid) algae stand out above all other plant forms for 
use in an apparatus employing a suspension of cells 
in a liquid growth medium. The possibility of the ef- 
fective use of a system in which plants are grown on 
moist surfaces is explored. Of the few strains or 
species of coccoid algae that are well studied, a 
thermophilic strain of Chlorella seems to have the 
best combination of desirable characteristics for the 
closed-cycle application. Nevertheless, an intense 
industrial-scale screening program for the discovery 
of even better strains of algae is suggested. (Authors' 
abstract) 


1960 


8510 

Bovard, R. M. 1960 
OXYGEN SOURCES FOR SPACE FLIGHTS. — 
Aerospace Med., 31 (5): 407-412. May 1960. 


Potassium superoxide and sodium chlorate can- 
dles can be used as oxygen sources in closed 
systems. Potassium superoxide releases oxygen 
when it reacts with exhaled moisture and carbon 
dioxide. This was demonstrated in a 7-cu. ft. 
chamber and a 210-cu. ft. chamber in which a 
small animal and two men were respectively placed. 
The metabolic requirements of both were adequately 
fulfilled by circulating the atmosphere through a 
potassium superoxide canister. The superoxide 
supplied oxygen, removed carbon dioxide, odors, 
and a portion of the water vapor. The chemical 
behavior of the superoxide in these applications 
is compared with that of lithium hydroxide and 
other dioxide adsorbers. Sodium chlorate candles 
are a solid oxygen source that contains a volume 
equivalent oxygen density equal to liquid oxygen. 








8511-8516 


The candles have been used as a quick start means 
for the potassium superoxide canisters. The 

candle fills the breathing bag with oxygen and warms 
the canister to initiate the reaction of the super- 
oxide. The possibility of using sodium chlorate 
candles as an emergency source of oxygen in con- 
junction with the potassium superoxide system was 
demonstrated. (Author's summary, modified) 


8511 
Bowman, R. O., 1960 
and F. W. Thomae 
AN ALGAE LIFE SUPPORT SYSTEM. — Aero- 
space Eng., 19 (12): 26-29, 82. Dec. 1960. 


Mice were maintained for up to 28 days in a 
closed, unsterile system with a culture of the 
Sorokin thermophilic strain of Chlorella pyrenoi- 
dosa (the culture medium is described). The dura- 
tion of exposure in eight experiments was limited 
by the accumulation of CO, because of an animal- 
algae imbalance, by mechanical difficulties, or by 
the exhaustion of the food supply. Although no spe- 
cial precautions were taken, no accumulation of 
toxic atmospheric materials or odors was observed. 
Fermentation of animal waste in one case caused 
a progressive accumulation of CO» and a decrease 
in Og to pathological levels, In other experiments 
algae were grown successfully when 1/100 volume 
of human urine was added to the medium, and 
more slowly when 1/10 volume of urine was added. 


8512 
Bowman, R. O., 1961 
and F. W. Thomae 
LONG-TERM NONTOXIC SUPPORT OF ANIMAL 
LIFE WITH ALGAE. —— Science (Washington), 134 
(3471): 55-56. July 7, 1961. 


One 40-g. male albino mouse was kept in good 
health for 66 days in a chamber containing an 
algal photosynthetic gas exchanger. Carbon dioxide 
was well controlled, oxygen was slowly increased, 
and nitrogen was decreased in the chamber. Photo- 
synthesis can support life in a hostile environment 
for extended periods of time. (Authors' abstract) 
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Campbell, P. A. 1959 
SOME MEDICAL PROBLEMS OF SPACE FLIGHT. 
—Revue internationale de Service de santé (Liege), 
32 (2-3): 85-88. Feb.-March 1959. 


A great portion of the human problems of space 
flight stem from problems imposed by either the 
presence or the absence of the Earth's atmosphere. 
The presence of the Earth's atmosphere accounts 
for frictional problems during the exit and reentry 
stages, and for abrupt deceleration and the high 
aerodynamic temperatures generated during re- 
entry. The absence of the Earth's atmosphere 
becomes a serious problem as it removes life- 
supporting substances such as oxygen, water, and 
water vapor, and requires provision for their re- 
placement during flight. This requires a so-called 
sealed cabin, sealed from leakage of life-sustaining 
materials into space and shielded against very high 
energy cosmic particles, meteoritic material, and 
the electromagnetic radiations of space. Since 
payloads are a problem, it will be necessary to re- 
utilize metabolic products, reconvert exhaled car- 
bon dioxide into oxygen, collect exhaled water va- 
por for return after cleansing, and remove water 
from urine for reutilization. Mention is made of 
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the weightless or zero-g state confronting astro- 
nauts, and the problem of rescue and survival ofan 
occupant or crew of a space vehicle in case of mal- 
function, accident, or catastrophe. 
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Clamann, H. G. 1960 
PROBLEMS OF METABOLISM IN SEALED CABINS. 
—lIn: Physics and medicine of the atmosphere and 
space, p. 377-387. New York, etc.: John Wiley and 
Sons, 1960. 


Daily food and water requirements for humans 
within sealed cabins are surveyed and correlaied 
with temperature and pressure equilibrium within 
the cabin. The merits of altitude acclimatization for 
astronauts are questionable, because (1) no equip- 
ment weight is saved; (2) the increased tolerance 
may be offset by adverse effects on physical and 
mental performance (fatigue, sleepiness, headache, 
etc.); and (3) rapid decompression always requires 
oxygen. During flight, the two principal physical 
methods of supplying oxygen and absorbing carbon 
dioxide are by storage and regeneration, both of 
which are governed by humidity. Complete cycling 
for long distance flights, however, should be based on 
algae, especially Chlorella, and these variables 
should be considered: the processing of the excess 
plants into palatable food, the weight of the algal sys- 
tem, and aging and self-inhibition processes within 
the cultures. 


8515 
Dyer, D. L., 1961 
and R. D. Gafford 
SOME CHARACTERISTICS OF A THERMOPHILIC 
BLUE-GREEN ALGA. — Science (Washington), 
134 (3479): 616-617. Sept. 1, 1961. 


An alga identified as Synechococcus lividus has 
an exponential growth rate of nine doublings per 


day at 52° C with illumination of 1500 foot-candles. 


It uses nitrate or urea as a nitrogen source and 
does not use acetate or glucose, It seems a prom- 
ising organism for atmospheric regeneration in 
sealed cabins. (Authors' abstract) 


8516 

Enebo, L. 1960 
ON THE SUPPLY OF OXYGEN AND FOOD DUR- 
ING LONG-LASTING SPACE JOURNEYS. — As- 


tronautik (Stockholm), 2 (2): 103-126. 1960. In 
English. 


In conjunction with long-lasting space journeys, 
the question arises as to whether weight and space 
can be saved by providing for the food and oxygen 
supply to the crew by means of biological cycles 


instead of actually carrying the necessary supplies. 


Following a survey of the oxygen, water, and food 
requirements of an astronaut and of the convention- 
al methods of meeting these requirements in a 
closed cabin, examples are given as to how the 
culture of microalgae and waste treatment with 
activated sludge can facilitate the supply of these 
necessities. Results obtained in the author's own 
experiments with Chlorella culture indicate that at 
least 43 liters of nutrient golution with Chlorella 
in a stage of maximum growth is required per 
person for a sufficient supply of oxygen and ab- 
sorption of carbon dioxide. Even if Chlorella, ow- 
ing to its chemical composition, theoretically could 
constitute a major component in the diet of the 
- crew, in practice it can for physiological and 
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psychological reasons probably only be used to a 
relatively limited extent. The author has shown 
that minor amounts of Chlorella can be mixed into 
some ordinary Swedish foods without impairing the 
taste. At present a considerable amount of re- 
search is necessary with respect to the metabo- 
lism of microalgae and activated sludge if these 
potentials are to be utilized in space flight. In ad- 
dition, appropriate equipment must be designed. 
(Author's abstract) 
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THE ENGINEERING BIOTECHNOLOGY OF HANDLING 
WASTES RESULTING FROM A CLOSED ECOLOGI- 
CAL SYSTEM.—New York Univ. Coll. of Engineer- 
ing, N. Y. (Contract AF 18(603)-71); issued by Air 
Force Office of Scientific Research. Aeromedical 
Division, Washington, D. C. AFOSR Report no. TR 
58-148, Feb. 1958. v+108 p. + Appendixes. 


This is an examination of the status of existing in- 
formation and areas of research requiring attention 
in connection with the handling of wastes resulting 
from human occupancy of a closed ecological system. 
Probable wastes to be handled are classified. The 
problems related to handling, treatment, cycling, and 
re-use of treated end products in liquid, solid, and 
gaseous form are discussed. A master file of 174 
annotated references and an alphabetical author index 
are included. The five appendixes are detailed re- 
ports discussing research and development with re- 
spect to skin excretions, algae culture, carbon diox- 
ide conversion to oxygen, handling of closed-space 
air, and handling of bodily and other wastes. These 
reports were originally issued in 1957 and are ab- 
stracted in vol. VI of this bibliography as items no. 
6765, 8252, 8254, 8267, and 8268. 


8518 
Gafford, R. D. 1959 
and C. E. Craft 

A PHOTOSYNTHETIC GAS EXCHANGER CAPABLE 
OF PROVIDING FOR THE RESPIRATORY REQUIRE- 
MENT OF SMALL ANIMALS. —School of Aviation 
Medicine, Randolph Air Force Base, Tex. Report 
no. 58-124, Jan. 1959. 13 p. 


A photosynthetic gas exchanger capable of pro- 
ducing 10 liters of oxygen per day has been de- 
signed. The gas exchanger can provide oxygen for, 
and take up carbon dioxide from, four 30-gram mice 
on a continuous basis. The production of carbon 
monoxide by the plant and the successful elimination 
of the CO produced is described. (Authors' abstract) 
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Gaume, J. G. 1958 
DESIGN OF AN ALGAL CULTURE CHAMBER 
ADAPTABLE TO SPACE SHIP CABIN.—School 
of Aviation Medicine, Randolph Air Force Base, 
Texas. Report no. 58-61, May 1958. 3 p. 


This paper describes a new type of algal culture 
chamber capable of utilizing a smaller amount of 
power to illuminate a much larger volume of algal 
suspension. Fluorescent tubes enclosed in 
Plexiglas tubes light the culture internally. The 
ends of the tubes are sealed to the ends of the 
Plexiglas tank. The face-plate of the chamber is 
removable to facilitate cleaning. The operating 
temperature is maintained close to optimum by 
using a small squirrel-type blower. Carbon 
dioxide in air is introduced through in the lower 
portion of one end of the chamber. The bubbler 
consists of a glass tube feeding two sintered glass 
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disks 3/4 inch in diameter. The movement of two 
columns of bubbles creates a double circulation 
movement of the suspension, and causes a definite 
pattern of turbulence within the fluid which is im- 
portant in attaining rapid algal growth and high 
production of oxygen. 
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Giurdzhian, A. A. 1961 
[SOME PROBLEMS OF PROVIDING LIFE SUP- 
PORT CONDITIONS IN COSMIC FLIGHT (NUTRI- 
TION, WATER SUPPLIES, AIR REGENERATION, 
SANITATION)] Nekotorye voprosy obespecheniia 
uslovii zhiznedeiatel'nosti pri kosmicheskom polete 
(pitanie, vodoobespechenie, regeneratsiia vozdukha, 
assenizatsiia). —— Uspekhi sovremennoi biologi 
(Moskva), 51 (1): 74-83. 1961. In Russian. 

This is a review of research on various aspects 
of life support conditions for space travel: closed 
ecological systems, control of the cabin atmos- 
phere, nutrition, water recovery and recycling, 
toxicology, etc. American sources are employed 
almost exclusively. (47 references) 


8521 
Golueke, C. G., 1959 

W. J. Oswald, and P. H. McGauhey 
THE BIOLOGICAL CONTROL OF ENCLOSED EN- 
VIRONMENTS. —Sewage and Indus. Wastes, 31 (10): 
1125-1142. Oct, 1959. 

A survey of the chemico-mechanical and biological 
means of environmental control in space cabins was 
made, and the advantages and disadvantages of each 
are indicated. A chemical-mechanical process of 
control is characterized by ease of regulation and 
manipulation, as well as compactness. On the other 
hand, the cyclic nature of the biological system re- 
sults in greater savings in weight and volume on ex- 
tended trips or in space stations, Experiments were 
conducted treating the biological system as an engi- 
neered means of total control of air, water, food, and 
well-being, rather than merely as a COg - Oo ex- 
change system. The first phase of the investigation 
was concerned with determining those environmental 
conditions under which maximum algal growth and 
efficiency can be attained. The second was concerned 
with the waste treatment and reclamation aspects of 
the system, From the results obtained it was esti- 
mated that the total weight of the constituents of a 
biological system of environmental control required 
for a 3-week voyage or sojourn would be from 304 to 
411 lb. This estimate includes the entire weight re- 
quired for both gas exchange and waste treatment, 
i.e., complete environmental control. 


8522 

Gunckel, J. E. 1960 
AGRICULTURE IN THE ATOMIC AGE.—-SRI Jour., 
4 (3): 106-112. 1960. 


Among the problems of modern agriculture is the 
need for the development of methods for the supply- 
ing of food to space travelers. Two alternative 
solutions to the problem of the preservation of life 
in space are (1) development of methods to supply 
a manned space mission with oxygen, water, food, 
and controlled temperature to maintain Earth plants 
and man in the normal Earth environment; and (2) 
development of plants better suited to the peculiar 
conditions of space life. The former alternative may 
be accomplished by the use of a closed system (car- 
bon cycle) in which plants, such as algae, and pos- 
sibly small animals, such as the water flea, could be 
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used as a food supply. For extended missions and 
for maintenance of space stations, psychological 
problems of diet monotony as well as agricultural 
difficulties may be avoided by the development of 
relatively free-living space plants through artificial 
synthesis of specialized life forms, "'retrogressive 
evolution" breeding in which recessive genes may 
have a survival potential in a new environmental 
situation, cross-breeding, and by artificial muta- 
tion. 


8523 

Konecci, E. B., 1960 
and N. E. Wood 

DESIGN OF AN OPERATIONAL ECOLOGICAL 

SYSTEM.—Aero Space Eng., 19 (5): 42-43, 96, 98. 


May 1960. 


A description is given of the proposed Douglas 
Aircraft Company orbital space station as a sample 
integrated ecological system which satisfies the 
general operational requirements within the present 
state of the art. The environmental control system 
includes an ultraviolet lamp, an electrostatic pre- 
cipitator (filters out dust, smoke, and other par- 
ticles), a cold radiator panel for controlling 
humidity by the condensation of water vapor from 
the air, a centrifugal water separator, a hydrogen 
flame-plus-catalyst CO2 burner (eliminates hydro- 
gen and other organic vapors), by-pass ducts, air- 
flow control to either the KO2 or LiOH beds (pri- 
mary O2 source and CO2 absorbers), a dust filter, 
an activated charcoal bed, urine distillation units, 
and air-mixing ducts. The station is designed to 
maintain moderate sea-level conditions at a con- 
trolled and stable attitude in space. 


8524 

Konikoff, J. J. 1961 
ALGAL SYSTEM CHALLENGES ENGINEERS, — 
SAE Jour., 69(1): 71. Jan. 1961. 

This is a condensation of SAE Paper no. 244C, 
The fundamental engineering problems of the de- 
velopment of a successful algal photosynthetic 
gas exchanger for space use include: (1) balancing 
of the ratio of CO, evolved by cells to Oo con- 
sumed with the ratio of COg taken up by the plant 
to Og evolved; (2) gas separation techniques, (3) 
processing of human excreta to serve as a nutri- 
ent for algae, (4) selection of optimum algal 
strains, (5) use of algae for human food, (6) ener- 
gy supply to the algae culture, (7) control devices 
for temperature, turbulence, density, and nutrient 
supply balance, (8) small, reliable centrifuging de- 
vices, (9) design of a system capable of operation 
in a zero g environment, and (10) system design of 
a photosynthetic gas exchanger. 
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Konikoff, J. J. 
OXYGEN RECOVERY SYSTEMS FOR MANNED 
SPACE FLIGHT.—Aerospace Med., 32 (8): 701-712. 
Aug. 1961. 


Several types of oxygen recovery systems for 
manned space flights are disscussed, including: ad- 
sorption of carbon dioxide by lithium hydroxide and 
monoethanolamine, or the use of molecular sieves. 
Humidity can be controlled by freezing and dew point 
condensations. Solution of the problem of obtaining 
oxygen and food from man's metabolic wastes has 
centered about photosynthesis of chlorophyll-con- 
taining plants, notably algae. A second approach 
toward obtaining oxygen from carbon dioxide and 
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from water makes use of inorganic chemicals, such 
as potassium superoxide. Based on the equivalence 
of man's input and output of water and oxygen, it 
should be possible to collect metabolic wastes, 
process them, and present them in a form suitable 
for man's ingestion and inhalation. Several tech- 
niques for air purification, oxygen recovery from 
water and oxygen recovery from carbon dioxide are 
examined. 


8526 

Kratz, W. A. 1959 
PHOTOSYNTHETIC GAS EXCHANGERS AND RE- 
CYCLERS USED IN CLOSED ECOLOGICAL SYSTEM 
STUDIES.—In: Bioastronautics—advances in re- 
search, p. 113-121. School of Aviation Medicine, 
Randolph Air Force Base, Tex. [Unnumbered] Re- 
port, March 1959. AD 226 473 


Studies were conducted to determine the feasibility 
of recycling the atmosphere in a closed environ- 
ment through the use of photosynthetic plants (the 
algae Chlorella and Synechocystis). Light, tempera- 
ture, carbon dioxide level, and turbulence factors 
for optimum growth of the algae are presented. The 
desirable characteristics for algae to be used in gas- 
exchange systems are delineated. The utilization of 
the algae as a source of human food in a closed 
ecological system also appears feasible. 
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Lambertsen, C. J. 1960 
A PHILOSOPHY OF EXTREMES FOR THE GAS- 
EOUS ENVIRONMENT OF MANNED, CLOSED ECO- 
LOGICAL SYSTEMS. —— In: Proceedings of the 
Manned Space Stations Symposium, Los Angeles, 
Calif., April 20-22, 1960, p. 316-322. New York: 
Institute of the Aeronautical Sciences, 1960. 


A wide range of gas pressure gradients is ex- 
perienced by man in the normal exchange of gases 
with his earthbound environment. This paper dis- 
cusses, in the light of current knowledge, possible 
gaseous environmental extremes, potentially gross 
physiological reactions to change in the composi- 
tion of the gaseous environment, and the means 
whereby gaseous products of man's metabolism 
may influence his well-being during prolonged, ex- 
tra-atmospheric confinement. Consideration is 
given to the normal and extreme ranges of the 
gaseous environment, to the physiological barriers 
and aids to gas exchange at these extremes, to 
the problems associated with the substitution of 
oxygen for air and with the use of minimal am- 
bient pressures, to methods of acclimatizing man 
to low oxygen pressures, and to the utilization of 
metabolically-produced carbon dioxide and water 
vapor to improve the habitability or reduce the en- 
gineering requirements of manned space vehicles. 
The author recommends that when it becomes de- 
sirable from an engineering standpoint, advantage 
should be taken of the intrinsic adaptability of man 
which permits him to experience gross alterations 
of his external environment while automatically 
sustaining an internal environment adequate for 
the effective function of his cells. 


8528 
Leonard, J. M. 1960 
ALGAE AND SUBMARINE HABITABILITY. — I: 


R.R. Miller and V. R. Piatt, The Present Status 
of Chemical Research..., p. 143-150. Naval Re- 
search Lab., Washington, D. C. NRL Report no. 
5465, April 21, 1960, PB 161518 
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A description is presented of research conduct- 
ed by the Naval Research Laboratory in the design 
and construction of a photosynthetic gas exchanger 
and in the location and development of algae suit- 
able for a closed biological system. The search 
for an organism approximating the ideal (high 
growth and reproduction rate, high operating tem- 
perature, genetic stability, physical qualities for 
ease of maintenance in a mechanical system, effi- 
ciency in the presence of other microorganisms, 
and absence of objectionable by-products) was con- 
ducted by testing plants obtained from natural and 
cultured stocks, and by attempting to induce new 
genetic types through artificial mutagenic treatment 
(irradiation*and chemicals), Although no strain of 
outstanding superiority was produced by mutation, 
five species which are as good or better than the 
standard Chlorella pyrenoidosa were selected for 
further testing, including Ankistrodesmus, Scenedes- 
mus, Chlamydomonas, Hormidium, and Palmellococ- 
cus. In attempts to improve the culture medium by 
variation of a chosen basic medium, it was found 
that different species responded differently to 
given medium changes, 


8529 
Myers, J. E., 
and Allan H. Brown 

GAS REGENERATION AND FOOD PRODUCTION IN 
A CLOSED ECOLOGICAL SYSTEM. — National 
Academy of Sciences-National Research Council, 
Washington, D. C. Publication no. 893. v+13 p. 
April 1961. 


A review is presented of the physiological as- 
pects of cultures of the alga, Chlorella pyrenoidosa, 
proposed to be used as gas exchanger in manned 
space vehicles. The physical and chemical require- 
ments, the tolerance limits, and some biological 
aspects of the ecology of these algae are dis- 
cussed. The important consideration in selecting 
the species is the need to balance the respiratory 
quotient of the human with the CO9/O9 exchange 
quotient of the plant. Turnover characteristics are 
discussed in terms of metabolism and growth with 
an approach to steady-state management. The ad- 
vantages of solar or artificial illumination as a 
light source are debated. The fact that algae can 
be used for food is known, but the fraction of the 
diet that algae can fill is unknown. The major 
problem appears to be the very high protein con- 
tent in algae. (22 references) 
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Myers, J. [E. ] 1958 
STUDY OF A PHOTOSYNTHETIC GAS EXCHANGER 
AS A METHOD OF PROVIDING FOR THE RESPIRA- 
TORY REQUIREMENTS OF THE HUMAN IN A 
SEALED CABIN.—University of Texas, Austin; 
issued by School of Aviation Medicine, Randolph Air 
Force Base, Texas. Report no. 58-117, Nov. 1958. 
17 p. 


Design and construction of a model photosynthetic 
gas exchanger utilizing Chlorella pyrenoidosa 
grown at 25° C. is described. The system can be 
operated continuously for periods of 5 to 10 days. 
Thermodynamic efficiencies of 17 to 18% can be 
maintained, without being significantly affected by 
variation of incident light intensity at levels below 
light saturation, and only slightly affected by varia- 
tion in the wavelength of illumination in the visible 
range. The use of urea rather than nitrate as a 
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source of nitrogen for the algae results in more 
favorable practical efficiency and in an assimilatory 
quotient (COg taken up/02 evolved) more nearly in 
balance with the nominal respiratory requirements 
of man. (Author's abstract) 


8531 

Myers, J. [E. | 
THE USE OF PHOTOSYNTHESIS IN A CLOSED 
ECOLOGICAL SYSTEM.—lIn: Physics and medi- 
cine of the atmosphere and space, p. 388-396. New 
York, etc.: John Wiley and Sons, 1960. 


Any manned space flight demands provision for 
gas exchange requirements, food, and disposal of 
excreta. For a long flight, a regenerative, closed 
ecological system is required, of which an algal 
photosynthetic gas exchanger appears feasible. A 
table of algal metabolism predicted from the cell 
products is given. Problems of the algal exchange 
system include balancing the gas exchange rates, 
increasing background knowledge of algal metabo- 
lism, selection of optimal strains, use and prepara- 
tion of algae for human food, processing of excreta, 
and engineering design. 
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Nelson, R. D., 1958 
R. Tubbs, W. Sullivan, D. Buchanan, and A. B. 
Garrett 
ELECTRICAL GENERATION OF OXYGEN (LITER- 
ATURE SURVEY).—Ohio State Univ. Research 
Foundation, Columbus (Contract AF 33(616)-3966); 
issued by Wright Air Development Center. Aero 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 6364, Task no. 63390). WADC 
Technical Report no. 57-739, Aug. 1958. iv+106 p. 
AD 155 900 


This is a compilation of 691 references and a 
complete subject index concerned with electrical 
generation of oxygen and related fields. The survey 
is intended to be broad enough to permit the pos- 
sible discovery or recognition of synergistic combi- 
nations of processes, methods, discoveries, and basic 
physical-electrical-chemical behavior which might 
enhance the chances for successful application of 
electrical generation of breathing oxygen for extended 
space flights. 
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Pinc, B. W. 1959 
CLOSED ECOLOGICAL SUBSYSTEMS .. . SOME 
PRACTICAL APPLICATION PROBLEMS IN MANNED 
SPACE FLIGHT.—Advances in Astronautical 
Sciences, 4: 438-443. 1959. 


A true closed ecological system is defined as a 
complex of mechanical, inorganic and organic sub- 
assemblies, which independently maintain a principal 
inhabitant in a state of psycho-physiological homeo- 
stasis and permit useful operant performance. These 
ends must be achieved with negligible system constit- 
uent loss, maximized waste recovery and conversion, 
low weight, extremely high reliability, and a high 
time-energy ratio. Such a closed system includes 
three ecological sub-cycles; nutrient sub-cycle, am- 
bient environment sub-cycle, and psycho-functional 
sub-cycle. A discussion of the nutrient sub-cycle in- 
dicates that it must provide (a) devices for storage, 
preparation, and ingestion of nutrients; (b) calories, 
bulk, vitamins, fat, carbohydrates, proteins, metals, 
and water in proper amounts; and (c) solid and liquid 
waste recovery, conversion and reconstitution into 
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foods of tolerable acceptability and palatability. The 
ambient environment sub-cycle must (1) supply and 
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Tischer, R. G. 1960 





control total and partial pressures of oxygen, carbon 
dioxide, water, and trace or diluent gases; (2) elimi- 
nate or reduce to tolerable levels toxic or objection- 
able gases; and (3) control the total heat balance of the 
micro-ecology. These systems must be adequately 
developed for long-term manned space flight. 
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Ross, M. D. 1959 
THE CLOSED ECOLOGICAL SYSTEM: A COM- 
PARISON OF ARTIFICIAL ENVIRONMENTS USED 
IN SEALED CABINS DURING FLIGHTS INTO THE 
STRATOS PHERE,—Advances in Astronautical 
Sciences, 4: 432-437. 1959. 


Subsequent to two high-altitude sealed cabin bal- 
loon ascents, the following three system changes 
were made for the third ascent on July 26-27, 1958: 
(a) internal total gondola pressure was maintained at 
approximately one atmosphere; (b) better humidity 
control was achieved by substituting KOH (for mois- 
ture and CO removal) for the previously used LiCl, 
LiOH and the Molecular Sieve; and (c) Air Force 
partial pressure suits were used as emergency gar- 
ments only during ascent and descent, while at float- 
ing altitude personnel comfort was improved by re- 
moving the helmets and gloves, relaxing various 
zippers, and detaching from the bail-out kits and 
parachutes. Although the balloon was aloft for a 
period of 34.7 hours (compared with 4 hours and 9.5 
hours for previous flights), the changes resulted in a 
marked improvement of the comfort and capability 
of the personnel to carry out assigned tasks, In the 
development of future sealed cabin personnel sys- 
tems it is suggested that greater emphasis be given 
to maintaining man's natural sea level environment 
rather than trying to adapt people to fit engineering 
conveniences, (From the author's conclusions) 
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Thompson, G. V. E. 1960 
SANITATION IN SPACE MEANS RECYCLING. — 
Engineering (London), 190 (4931):552-553. Oct. 


21, 1960. 


Methods under consideration for the treatment of 
human wastes during space voyages are discussed. 
Brief missions of 1-2 days duration will require 
only a simple system for the purification of the 
atmosphere by chemical absorption of carbon di- 
oxide and excess moisture, regeneration of the at- 
mosphere with a standard liquid oxygen gasifier, 
and storage of excreted wastes. For longer mis- 
sions of months or years, conversion of wastes 
is considered essential for the conservation of met- 
abolic energy necessitated by the weight limita- 
tions of the space vehicle. Processes of waste 
treatment under investigation include physicochemi- 
cal methods based on the unit operations of chemi- 
cal engineering (quantitative chemical conversion, 
distillation, or vacuum pyrolytic catalysis of urine, 
condensation and chemical purification of water 
vapor, removal of carbon dioxide, and production 
of oxygen by electrolysis of water) and biological 
treatment (purification of air, conversion of wastes 
to food, and production of oxygen by green plants). 
It is suggested that the biological system would 
have no weight advantage over physicochemical meth- 
ods for voyages up to 150 days, and would present 
great psychological problems of food monotony. 
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FEEDING THE ASTRONAUT.— Astronautics, 5 (7): 
32-33, 40. July 1960. 


A discussion is presented of the problems atten- 
dant to the development of a closed-circuit feeding 
system for long-duration space flights. A bio- 
logical waste-conversion system is proposed, 
wherein a man, microbes, plants, and some edible 
animals are the components. Each component of 
such a system requires a set of chemicals which it 
uses as food and each produces a type of waste 
peculiar to its metabolic pattern and to its diet. The 
successful functioning of the system is therefore 
dependent upon the careful selection of a food-chain 
sequence, in which the wastes from one component 
are readily usable as food by the next. The need is 
cited for careful basic and applied research on 
photosynthesis, gas exchange, cellulose control, 
compatible mixed-culture techniques, evaluation of 
simple diet vs. performance, and systems propaga- 
tion, 
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Tischer, R. G. 
NUTRITION ON LONG SPACE VOYAGES. —In: 
Physics and medicine of the atmosphere and space, 
p. 397-408. New York, etc.: John Wiley and Sons, 
1960. 


Recent considerations of space feeding have led 
to the formulation and quantification of several sys- 
tems for the maintenance of human life during a 
long space voyage. The systems, which are de- 
scribed, include a yeast cycle, an algae-higher plant 
cycle, an algae-animal cycle, a lichen moss-low 
moisture cycle, and a bacteria-algae-plant-animal 
cycle, 
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van der Wal, L. 


1960 
SANITATION IN SPACE.—Jour. Water Pollution 
Control Fed., 32 (4): 333-343. April 1960. 


In the future, with the increase in rocket capability, 
travel time, and the efficiency of support equipment 
it will be imperative to have a closed system of en- 
vironmental support. Problems of sanitation and 
waste disposal in the space capsule are analogous to 
those on Earth in some respects. Design criteria for 
sanitation equipment are discussed. Weightlessness 
must be accounted for in designing hydraulic or aera- 
tion systems, while the absence of an atmosphere will 
affect the functioning of ventilation systems. To solve 
these problems, solutions are considered, including 
an open cycle system, a semi-open cycle system, and 
a closed cycle system. In the latter system food and 
oxygen are the basic supplies of the man. He pro- 
duces water and various wastes, which will be reuti- 
lized for either algal food or water for man. The 
amount of algae required per man for oxygen produc- 
tion and for use as food is discussed. For short 
flights the open cycle system should be adequate, 
while for long interplanetary flights a closed system 
is necessary. Flights of intermediate duration will 
depend on the power supply to choose the life-support 
system. 


8539 
Violette, F., 


1960 
H. Boiteau, and S. Bernard 

[SURVIVAL LIMITS IN SEALED CABINS DURING 

INTERPLANETARY TRAVEL] Les limites de la 

survie en cabine étanche au cours des voyages in- 

terplanétaires.—In: International Astronautical 
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Congress, Xth (London, 1959), Proceedings, vol. 1, 
p. 90-104. Wien: Springer, 1960. In French, with 
English abstract (p. 90-91). 


The environment of the Earth must accompany 
astronauts, and certain indispensable elements must 
be provided. For long trips it is necessary to look 
toward the recuperation of the indispensable ele- 
ments and to integrate them into a cyclic system 
where they can be used indefinitely. This problem 
can be considered resolved in the case of furnishing 
oxygen and eliminating carbon dioxide, but the prob- 
lem remains for the regeneration of nitrogen, phos- 
phorus, sulfur, and metals. Man can survive ina 
sealed cabin in symbiosis with algae or other vege- 
table organisms during a fairly long period of time. 
The extreme limit of such a symbiosis appears to 
be the emptying of indispensable stocks of nitrogen- 
ized, sulfurized, and phosphorized organic material 
of which renewed synthesis is not feasible. (Au- 
thors' abstract, modified) (40 references) 


8540 
Vogel, J. 1961 
SUBMARINE MEDICINE, —— Jour. Michigan State 


Med. Soc., 60 (1): 82-84. Jan. 1961. 


Important areas of interest at the Submarine 
Medical Research Laboratory, New London, Conn., 
in the field of human ecology in confined spaces 
include techniques for the assessment of motiva- 
tion and stress tolerance, monotonous tasks and 
vigilance, the physiological effects of positive and 
negative ions in the atmosphere, physiological di- 
urnal cycles or rhythms, the significance of nitro- 
gen in the atmosphere, imitation of natural cycles 
of light, temperature, humidyty, barometric pres- 
sure, and ionization in closed systems, the psy- 
chological and physiological implications of de- 
creased energy expenditures, and the physiological 
effects of trace atmospheric contaminants and their 
interactions. 


8541 
Weiswurm, K. 


1961 
EXPERIMENTAL MOUSE CAPSULE WITH LIFE 
SUPPORTING SYSTEM,—Aeronautical Systems 
Division. Life Support Systems Lab., Aerospace 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 6373, Task no. 63124). ASD Tech- 
nical Report no. 61-323, Aug. 1961. iii+7 p. 

To determine the basic requirements needed to 
furnish a sealed atmosphere suitable for sustaining 
life, a 12-inch sphere housing a mouse cage, 2-week 
food and water supply, atmosphere control units, and 
photographic equipment was designed and built for 
laboratory testing. Several methods of atmosphere 
control were tested using drierite, calcium chloride, 
gaseous oxygen, and potassium superoxide. Potas- 
sium superoxide in this application performs three 
functions in a single process—it absorbs carbon diox- 
ide, it absorbs water vapor, and it releases oxygen. 
It makes possible an atmosphere regeneration system 
having no fans or other air-circulation devices; thus 
resulting in higher reliability. Three tests using 
potassium superoxide, each lasting two weeks, were 
very successful and demonstrated the advantages of 
this method. (Author's abstract) 


8542 

Wilson, R. B. 1961 
MAINTAINING LIFE ON SPACE MBSIONS. — 
SAE Jour., 69 (1): 55-57. Jan: 1961. 


Quantitative estimates of the requirements for the 
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support of human life in an Xarth-orbiting space 
vehicle are presented, including those for oxygen 
supply, carbon dioxide removal, water-vapor re- 
moval, water intake and output, waste disposal, 
and food supply. The necessity for radiation pro- 
tection and display of information on equipment 
condition is also discussed. 


8543 
Yurugi, R., 1960 
and T. Totsuka 
(STUDIES ON THE USE OF CHL© : A BIO- 


LOGICAL GAS EXCHANGERS IN A CLiokD SYS- 
TEM. I. ON THE REPRODUCTIVE RATE OF 
CHLORELLA-41). —— Koku igaku jikkentai hokoku 
[Report of the Aero Medical Experimental Group] 
(Japan), no. 27, Jan. 20, 1960. 16 p. In Japanese, 
with English summary. 


Chlorella-41 was grown in an algal culture ap- 
paratus and its reproductive rate was determined 
by using blood-cell counting and hematocrit meth- 
ods. Reproduction of Chlorella occurred at a steady 
rate when a gas mixture containing carbon dioxide 
and oxygen was circulated through the culture 
media; however, reproduction was hindered at the 
beginning if the circulating gas contained no oxy- 
gen. 


8544 
Zuraw, E. A., 
G. S. Christiansen, D. L. Kippax, R. J. Benoit, 
N. L. Richards, I. N. Huppert, D. F. Leone, T. A. 
Gaucher, F. R. Trainor, and F. F. Noe 
PHOTOSYNTHETIC GAS EXCHANGE IN THE 
CLOSED ECOSYSTEM FOR SPACE,——General Dy- 
namics Corp., Connecticut (Contract no. NASA 
NASW-95); issued by Chemical Engineering Section, 
Electric Boat Division, Groton, Connecticut. Report 
no. SPD60-085, Aug. 1960. xix+143 p. 


A pilot scale photosynthetic gas exchanger is de- 
scribed as to its design, fabrication, and testing and 
operation. The gas exchange capacity was evaluated 
under open and closed cycles, and with a primate 
chamber attached. It was found that the algal culture 
could be continuously maintained. Using Chlorella 
71105 the maximum amount of oxygen produced was 
5.2 x 10-3 pounds/hour with an algal production rate 
of 14.8 x 10-3 pounds/hour and a culture density of 
0.31% (packed cell volume). Carbon dioxide consump- 
tion was 4.7 x 10-* pounds/hour. The system was 
able to support a 3-pound Cebus monkey for periods 
up to 50 hours, but the capacity of the exchanger ex- 
ceeded the requirements of the animal. The growth 
medium was varied, and fecal ash and diluted urine 
were found to be feasible for use as an algal nutri- 
ment. It is thought that the capacity of this gas ex- 
changer can be increased 3-10 times with various 
modifications. (36 references) 


1960 


c. Biological Rhythms and Space Time Studies 


8545 

Aschoff, J. 1961 
EXOGENOUS AND ENDOGENOUS COMPONENTS IN 
CIRCADIAN RHYTHMS, — In: Biological clocks, p. 
11-27; discussion, p. 27-28. Cold Spring Harbor 
Symposia on Quantitative Biology, 25. 

An organism, executing under natural conditions 

a day-night periodicity, does not necessarily possess 
a circadian rhythm. The periodicity can be purely 





8546-8550 





exogenous, In that case, environment (light, temper- 
ature, etc.) is the real and only cause of the rhythm 
which ceases in artificial constant conditions. Con- 
trary to this, the circadian rhythms are endogenous, 
They are within the organism, and the periodic en- 
vironment operates only as a synchronizing agent. 
\ periodic factor of the environment which is able 
io synchronize a circadian periodicity is designated 
Zeit’ ber or synchronizer, Entraining agent, 
and others are used as ana- 
logue rine : whether a biological periodic- 
ityise * cireadian) or whether an environ- 
mental tacicr is a Zeitgeber has to be tested in each 
ase by certain experiments using plants and ani- 
mals. The results of several experiments are dis- 
cussed and representative graphs and tables are in- 
cluded, (63 references) 
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8546 
Aschoff, J. 


1959 
[THE PERIODICITY OF DIURNAL AND NOCTURNAL 
ANIMALS UNDER CONSTANT ENVIRONMENTAL 
CONDITIONS] Periodik licht- und dunkelaktiver 
Tiere unter konstanten Umgebungsbedingungen [Ab- 
stract |.—Pfligers Archiv fiir die gesamte Physiol- 
ogie (Berlin), 270 (1): 9. 1959. In German. 


The 24hour rhythm of all physiological functions 
is regulated by an endogenous innate mechanism, 
which is synchronized to the rhythmicity of the envi- 
ronment through time-giving stimuli. After the elim- 
ination of all time-giving stimuli in environmental 
conditions held completely constant, the rhythm still 
continues, but the period length usually deviates from 
the 24-hour cycle. The organism develops a "'spon- 
taneous frequency" with a period length adapted to 
the constant environmental conditions present. If 
illumination is increased stepwise, starting close 
to zero lux, the diurnal animals increase their spon- 
taneous frequency, while the nocturnal animals de- 
crease theirs. Thus, chaffinches (diurnal animals) 
have a period length of almost 25 hours at 0.4 lux, 
while domestic mice (nocturnal animals) have a 
periodicity of approximately 23 hours at the same 
illumination. At approximately 40 lux the situation 
is reversed. At a constant illumination of a certain 
low intensity (perhaps specific to species, and prob- 
ably changing in yearly cycles) the physiological 
cycles of these animals fluctuate around the 24-hour 
cycle, Regardless of the prevailing absolute dimen- 
sions of the spontaneous frequency measured under 
definite and constant environmental conditions— 
when the light intensity is increased, such frequency 
will increase in chaffinches and decrease in mice. 
This criterion should serve as an overall distinction 
between diurnal and nocturnal animals, and should 
replace the older law in which the distinction was 
made on the basis of whether the cycle length of the 
spontaneous frequency was above or below the 24- 
hour cycle in constant light or constant dark. 


8547 
Bare, J. K. 


1959 
HUNGER, DEPRIVATION, AND THE DAY-NIGHT 
CYCLE.—Jour. Compar. and Physiol. Psychol., 
52 (2): 129-131. April 1959. 

Studies were made of the effects of food 
deprivation on rats during normal day-night cycles 
of light and temperature (64-77° F.). Six groups 
of white rats housed in sound-dampening boxes, 
which reduced the intensity of external sounds by 
approximately 25 db., were taught to secure food 
by performing a lever-pressing response, and 
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were then subjected to a single deprivation of 2, 4, 
8, 12, 18, or 24 hrs. Water was available at all 
times. The deprivation, initiated at 7 P.M., was 
accomplished by removing the lever from the ap- 
paratus. Subsequent 24-hr. measurements of food 
intake revealed that the major portion of the intake 
occurred during the dark, cooler hours (normal 
cyclic pattern for rats), and no systematic change 
in intake following deprivation was observed. 


8548 
Barnum, C. P., 

C. D. Jardetzky, and F. Halberg 
TIME RELATIONS AMONG METABOLIC AND 
MORPHOLOGIC 24-HOUR CHANGES IN MOUSE 
LIVER.—Amer. Jour. Physiol., 195 (2): 301-310. 
Nov. 1958. 


Daily fluctuations in several metabolic indi- 
cators were measured in cell fractions obtained 
by differential centrifugation of liver homogenates 
from young mice. Incorporation of intraperitone- 
ally-injected radiophosphorus was highest in the 
evening for ribonucleic acid (RNA) and phospholipid 
in nuclear, cytoplasmic, and microsomal fractions, 
and lowest for deoxyribonucleic acid (DNA) and 
acid-soluble phosphorus. The cyclic rise in micro- 
somal phospholipid activity began shortly before 
that of RNA, although the time of maximum activity 
was the same for both. RNA and phospholipid 
activity was greatest at the time of minimum 
glycogen content, while DNA synthesis increased 
with the cyclic increase in liver glycogen, and 
reached a peak shortly before glycogen. Mitotic 
activity was highest about 8 hours after maximal 
DNA synthesis. 


1958 


8549 
Bénitte, A. C., 
and R. Lefebvre des Noéttes 

[INVERSION OF THE NYCTHEMERAL RHYTHM. 
ITS PHYSIOPATHOLOGICAL CONSEQUENCES. 
SUGGESTIONS FOR AN EXPERIMENTAL STUDY] 
L'inversion du rythme du nycthéméral. Ses con- 
séquences physiopathologiques. Suggestions pour 
une recherche expérimentale. —— Revue de méde- 
cine aéronautique (Paris), 1 (1): 59-69. Sept. 1961. 
In French, with English summary (p. 59-60). 


Man is accustomed to a night-and-day alternat- 
ing rhythm (nycthemeral rhythm) correlating sleep 
and waking states to the activity level of major 
organic functions. This rhythm is not inborn. Ex- 
perimental attempts to alter the nycthemeral rhythm 
in man demonstrated that adaptation is possi- 
ble, but never immediate. Rapid aircraft trans- 
portation across various time belts, creates in 
passengers unavoidable cycle shifts which may 
cause complete inversion of the nycthemeral rhythm. 
The higher nervous system induces activity 
rhythms of hormones, especially adrenocortical, 
and rhythms of eating and assimilation which 
must be adjusted to these new cycles. Following 
a period of physio- and even psychopathological 
disorders (digestive, endocrine, sleep, disorienta- 
tion) adaptation appears. Eight or ten days is the 
average period necessary to begin a new life rhythm. 
A simple experiment is presented designed to 
gather objective data for providing a more ad- 
vanced analysis of adaptation mechanisms. (66 
references) 


1961 
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‘ BIOLOGICAL CLOCKS.—Cold Spring Harbor Symposia 
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on Quantitative Biology, 25. xiii+524 p. Cold Spring 
Harbor, Long Island, N. Y.: Biological Laboratory, 
1960. Publ. 1961. 


This symposium consists of 51 papers grouped 
under the following headings: general properties of 
circadian rhythms, models for circadian rhythms, 
circadian rhythms in photo- and thermoperiodism, 
circadian rhythms in animal physiology, ecological 
aspects of circadian rhythms, chronometry in 
celestial orientation, and longer periodicities. Six 
pertinent papers are abstracted separately, see 
items no, 8545, 8555, 8577, 8587, 8599, 8665. 


8551 

Bloom, W. 1961 
SHIFT WORK AND THE SLEEP-WAKEFULNESS 
CYCLE. — Personnel, 38 (2): 24-31. March- 
April 1961. 


The effects of shift work on man's efficiency are 
discussed. Suggestions are offered for improve- 
ment in current shift scheduling practice: (1) se- 
lection of individuals whose body temperature 
curves shift readily; (2) diagnostic interviews with 
workers who develop psychological difficulties; (3) 
special training and conditioning for shift work; 
and (4) substitution of fixed shifts for rotating 
shifts, fewer shift rotations, longer rest periods 
between shift changes, and shortened graveyard 
shifts. 


8552 
Brown, “[rank] A., 

H. M. Webb, and M. F. Bennett 
COMPARISONS OF SOME FLUCTUATIONS IN COS- 
MIC RADIATION AND IN ORGANISMIC ACTIVITY 
DURING 1954, 1955 and 1956.——Amer. Jour. Physiol., 
195 (1): 237-243. Oct. 1958. 

Solar-day and lunar-day fluctuations in oxygen 
consumption or spontaneous motor activity were com- 
pared with fluctuations in cosmic radiation for a total 
of twenty monthly periods in eight species of plants 
and animals. Striking parallel or mirror-image re- 
lationships were found in every instance; in some 
cases, both parallel and mirror-image relationships 
were seen at various times in individual species. 
Daily comparisons suggested that the similarities 
observed were a consequence of a day-by-day re- 
sponce of the organism to an external fluctuating fac- 
tor which pervaded the constant experimental condi- 
tions and which was correlated with cosmic radiation 
either through a cause-effect or a parallel-induction 
relationship. 


1958 


8553 
Brown, [rank] /., 

and E. D. Terracini 
EXOGENOUS TIMING OF RAT SPONTANEOUS AC- 
TIVITY PERIODS.---Proc. Soc. Exper. Biol. and Med. 
101 (3): 457-460. July 1959. 

An adult, male, white rat was kept in an activity 
recorder in a continuously dimly-illuminated photo- 
graphic darkroom, and observations were made of 
differentiable running periods for each hour of 60 
consecutive days. Tabulation of results revealed a 
conspicuous, overt, lunar-day rhythm of running, the 
major period of running occurring 50 minutes later 
each to yield a clear monthly repetition of daily pat- 
terns of activity. Spontaneous running was high when 
the moon was below the horizon and low when it was 
above, activity being six times higher at the first lue 
nar hour than at the 11th hour. The correlation be- 
tween average lunar-day cycles for two consecutive 
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months was +0.07 + 0.11. Superimposed upon the 
dominant lunar-day periodism were minor, transient, 
solar-day patterns of locomotor activity, terminating 
spontaneously or through apparent submergence in the 
larger-amplitude lunar-day cycles, The authors state 
that since these two basic periodisms in rat activity, 
solar-day and lunar-day, are the same frequencies as 
the widely, and probably universally, distributed ex- 
ogenous metabolic periodisms, they are considered 
simple behavioral expressions of a fundamental exo- 
genous "clock-system" from which regular physio- 
logical rhythms of other than natural frequencies, 
often present, may be derived by the organism. 


8554 

Brown, Frank A. 1959 
LIVING CLOCKS.-—Science (Washington), 130 (3388): 
1535-1544. Dec. 4, 1959. 

From a review of experimental studies of biologi- 
cal rhythms a hypothesis is presented which attempts 
to reconcile the following contradictory aspects of the 
timing system: (1) the persistence of rhythm under 
constant environmental conditions of light and tem- 
perature, (2) the induction of shifts in rhythm by 
changes in environmental conditions, and (3) the spon- 
taneous return to the "natural" rhythm (elimination of 
induced shifts) after return to a constant environment. 
The existence of two rhythmic centers, one of which 
is responsive to environmental changes, and one of 
which maintains a persistent rhythm which is close to 
the natural geophysical frequencies and which is inde-~ 
pendent of the physiological changes induced by the 
more labile center is acknowledged. The concept of 
an autonomous independent basic timing system is re- 
jected in favor of a hypothesis which states that the 
basic rhythm is actually derived from geophysical 
periods by a continuing reaction of the organism to its 
fluctuating environment. All observed rhythms which 
do not coincide with the geophysical periods are de- 
rived from them through phasing as functions chiefly 
of light and temperature. 


8555 

Bruce, V. G. 1961 
ENVIRONMENTAL ENTRAINMENT OF CIRCADIAN 
RHYTHMS. —In: Biological clocks, p. 29-48. Cold 
Spring Harbor Symposia on Quantitative Biology, 25. 


A review is presented of the literature dealing 
with the mechanism of entrainment of circadian 
rhythms by light and temperature. Included are the 
following discussions on the general features of 
these rhythms: the effects of light and darkness on 
the free-running period; the steady-state response 
to periodic light-dark cycles, and temperature 
cycles; and the transient response of these rhythms 
to non-periodic exogenous signals. Comparative 
aspects are emphasized between men, plants, rats, 
mice, squirrels, hamsters, crabs, lizards, insects, 
algae, microorganisms, and Euglena. The various 
experiments done to investigate the steady-state 
and transient response of rhythms to: different light- 
dark cycles, transition from light to dark and vice 
versa, temperature cycles and transitions, provide 
generalizations which hold for many organisms of 
diverse types. One such generalization is that 
exogenous transitions from light to dark or dark 
to light play an especially important role in deter- 
mining the phase of rhythms. A second generaliza- 
tion regarding the effect of light cycles or changes 
in light conditions in the phase control of rhythms 
is that the effect of light and dark, and possibly the 
effect of transitions as well, is different at different 
times of the endogenous cycle. (70 references) 
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8556 It has been shown that the periodicity of the run- 
Bucher, O., 1961 ning activity in the crab, Carcinus maenas, is de- 


I, Kolb, and P, Juhasz 
(THE EFFECT OF DIURNAL RHYTHM ON THE 
FUNCTIONAL STATE OF THE KIDNEYS AND THE 
LIVER] L'influence du rythme diurne sur l'état 
fonctionnel des reins et du foie. —— Medicina ex- 
perimentalis (Basel), 5 (1): 42-48. 1961. In French, 
with English summary (p. 47). 


Karyometric studies of the proximal and distal 
convoluted kidney tubules and of the liver paren- 
chyma reveal the existence of a diurnal rhythm. 
Main peaks of the curves of average nuclear sizes, 
determined every two hours, were found at 10 a.m. 
and 6 p.m. if the animals were fed at about 8 a.m. 
Diurnal variation of nuclear sizes is a morpholog- 
ical expression of functional changes that can be 
recognized, for example, in the changes of liver 
glycogen content, All the described curves show at 
various hours statistically significant fluctuations of 
their diurnal mean value, (Authors' summary, mod- 
ified) 


8557 


Bunning, E. 1958 
CELLULAR CLOCKS.—Nature (London), 181 (4617): 
1169-1171. April 26, 1958. 


A discussion is presented of the endogenous mech- 
anism of diurnal periodicity and the effects of envi- 
ronmental rhythms in plants and animals. The finding 
that chilling of plants or animals to a temperature of 
0-10° C. for more than 10 hours apparently relaxes 
the physiological rhythm into its zero position, rather 
than fixing the rhythm in the phase prevailing at the 
onset of chilling, suggests that the cycles represent 
the periods of a relaxation oscillator. Reduction of 
temperature drops the oscillator to a lower energy 
level by delaying the supply of energy derived from 
respiration, so that the periods are reduced in dura- 
tion or eliminated. [No data are given on the rhyth- 
mic phenomena in warm-blooded animals. | 


8558 


Biinning, E., 1961 
and D. Miiller 

[HOW DO THE ORGANISMS MEASURE LUNAR 

CYCLES? ] Wie messen Organismen lunare Zyklen? 

— Zeitschrift fiir Naturforschung (Tiibingen), 16b 

(6): 391-395. June 1961. In German, with English 

summary (p. 391). 


The gametes of the marine alga, Dictyota di- 
chotoma, were liberated in a rhythm with periods 
of about 16 days under laboratory conditions (light- 
dark cycles of 14:10 hours), An "artificial moon", 
i. e, replacement fo the 10-hour darkness by light, 
controlled the phases of the rhythm, even if this 
"moonlight" was of low intensity (3 lux) and lasted 
for one night only. The next maximum appeared 9 
days after this ''moon"'. Lowering the temperature 
from 20° to 14° or 16° had no strong effect on 
the normal length of these cycles. Exposure to 
"wrong" days (light and dark cycle of 23.5 instead 
of 24 hours) shortened the periods to 13-14 days. 
The results can be explained by assuming the co- 
operation of two rhythms, giving peaks with dis- 
tances of a little more than 2 weeks. One of these 
two rhythms should correspond approximately to 
the periods of the tidal cycles (about 12.4 hours), 
the other one to the diurnal periodicity. Shorten- 
ing the diurnal component to 23.5 instead of 24 
hours explains the decreased distance of the peaks. 


44 


termined by two rhythms with the postulated prop- 
erties, (Authors' summary, modified) 


8559 
Caspers, H., 1959 


and H. Schulze 
[CHANGES IN THE CORTICAL STANDING POTEN- 
TIAL DURING THE NATURAL SLEEP-WAKING PE- 
RIODS IN FREE-LIVING ANIMALS] Die Veranderun- 
gen der corticalen Gleichspannung wahrend der 
naturlichen Schlaf-Wach-Perioden beim freibewegli- 
chen Tier.——Pfligers Archiv fiir die gesamte 
Physiologie (Berlin), 270 (2): 103-120. 1959. In 
German. 


A continuous measurement of the standing poten- 
tial component of the electrocorticogram of rats was 
made throughout the daily activity cycle. Fluctuations 
in the potential of the cortex were observed to coin- 
cide with changes in the activity state of the animals 
and with changes in the frequency and amplitude of 
the potential waves of the cortical dendrites (electro- 
corticogram). The positive potential was increased 
during sleep and was decreased during the waking 
period by an amount proportional to the degree of 
activity. Increases in the positive standing potential 
were accompanied by an increase in the amplitude and 
a decrease in the frequency of the dendrite waves. 


8560 
Chang, M. C., 1959 


and L. Fernando=-Cano 
EFFECTS OF SHORT CHANGES IN ENVIRONMEN- 
TAL TEMPERATURE AND LOW ATMOSPHERIC 
PRESSURE ON THE OVULATION OF RATS.— Amer. 
Jour. Physiol., 196 (3): 653-655. Mar. 1959. 


In order to elucidate the external and internal 
factors that may affect the occurrence of ovulation, 
white rats were exposed to a higher (103+ 1° F.) or 
to a lower (26 + 1° F.) environmental temperature, 
or to a low atmospheric pressure (410 cm. Hg) for 
5 hours a day on two consecutive days. When the 
animals were caged with fertile males soon after 
such exposures it was found that estrus and ovulation 
was inhibited significantly for a period of two normal 
cycles. The number of subsequent ovulations, the 
maintenance of pregnancy and the development of 
embryos, however were not affected. This inhitition 
is discussed in the light of a shift from gonadotropic 
hormone secretion to ACTH secretion in the anterior 
pituitary gland following a stressful condition. (Au- 
thors' summary) 


8561 
Chaudhry, A. P., 1958 


F. Halberg, C. E. Keenan, R. N. Harner, and J. J. 
Bittner 
DAILY RHYTHMS IN RECTAL TEMPERATURE AND 
IN EPITHELIAL MITOSES OF HAMSTER PINNA AND 
POUCH.—Jour. Applied Physiol., 12 (2): 221-224. 
March 1958. 


Daily rhythms of body temperature and epithelial 
mitoses in the pouch and pinna were measured in 
hamsters maintained under constant conditions of 
ambient temperature and daily light rhythm. Rectal 
temperatures were found to be significantly higher 
during the daily dark period (6 PM-6 AM) than during 
the light period. Mitotic counts of specimens of 
pouch and pinna removed at the times of the daily low 
(12:30 PM) and high (8:30 PM) in rectal temperature 
revealed a significant day-night difference, with the 
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high in mitotic count roughly coinciding with the low 
in rectal temperature. 


8562 

Cherkovich, G. M 1959 
[EXPERIMENTAL INDUCTION OF NEUROSIS IN 
MONKEYS BY CHANGING THE DIURNAL RHYTHM] 
Opyt vosproizvedeniia nevroza u obez‘ian putem eks- 
perimental'nogo izmeneniia sutochnogo ritma. — 
Biulleten' eksperimental'noi biologii i meditsiny 
(Moskva), 48 (8): 21-24. Aug. 1959. In Russian, 
with English summary (p. 24). 


Neurosis was induced experimentally in three ba- 
boons (Papio hamadryas) through systematic inter- 
ference with their diurnal habits for a two-month 
period. The experimental procedures included adap- 
tation of the animals to day-night reversals of illu- 
mination, feedings, and activities; to a telescopic 
phasing of two days and nights, in increments of 6 
hours, into 24 hours followed by a reversal of pe- 
riods in this two-phasic rhythm; and, finally, alter- 
nating illumination and darkness every 24 hours. 
The neurosis was characterized by gross disturb- 
ances of the conditioned reflex activity, coronary 
insufficiency, micronecroses in the heart in one 
case, and cardioneurosis with pronounced brady- 
cardia. 





8563 
Chiles, W. D., 1961 
and O. S. Adams 

HUMAN PERFORMANCE AND THE WORK-REST 
SCHEDULE,.—-Lockheed Aircraft Corp., Marietta, 
Ga.; and Aeronautical Systems Division. Behavioral 
Sciences Lab., Aerospace Medical Lab., Wright- 
Patterson Air Force Base, Ohio (Project no. 1710, 
Task no. 71582). ASD Technical Report no. 61-270, 
July 1961. iii+6 p. 


This report contains a condensation of the mate- 
rial most relevant to the problem of work:rest sched- 
uling in advanced aerospace systems. The major 
conclusions drawn are: (a) periods of wakefulness 
longer than 24 hours requiring performance of criti- 
cal tasks are not feasible as a routine procedure; (b) 
6 hours of sleep per day are adequate for most indi- 
viduals; (c) sleep periods should not be less than 2 
hours in duration; (d) continuous performance of 
monotonous tasks by themselves should not exceed 
2 hours; (e) performance of active tasks may be ex- 
tended to 10 hours; (f) total cycle duration (work 
plus rest) should be 4, 6, 8, or 12 hours in order to 
permit regular day to day schedules; (g) where 
stress will be high, schedules no more severe than 
2-work:2-rest (or equivalent) should be used; (h) 7 
or 8 days pretesting should be adequate to select per- 
sons adaptable to schedule changes; (i) a 5-day pre- 
adaptation period should be used to overcome initial 
sleep losses. (Authors' abstract) 
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Cloudsley-Thompson, J. 1959 
ANIMAL CLOCKS. 2 (London), 184 (4689): 
763-765. Sept. 12, 1959. 

This paper reviews presentations made at a 
symposium on "animal clocks" held in York, 
England, on September 4, 1959, by Section D 
(Zoology) of the British Association for the Ad- 
vancement of Science. Recent investigations into 
the rhythm of color change in the fiddler crab 
suggest that the periodisms which comprise basic 
biological clock systems are imposed by environ- 
mental changes even in conditions hitherto presumed 
to be constant. Other papers were concerned with 


45 


8562-8567 


(1) the 24-hour periodicity of the cyclical biting- 
behavior of mosquitos; (2) the complexity of natural 
internal timing mechanisms whereby animals can 
allow for changing day length, as exemplified by a 
cockroach hormone (secreted in strict 24-hour 
cycles) which increases the activity of the animal; 
(3) a coupled oscillator model for studying the 
behavior of the innate circadian (almost 24-hour) 
rhythm of cells and organisms; (4) the 22.4-hour 
carbon dioxide-output rhythm of excised leaves of 
Bryophyllum fedtschenkoi; (5) the dependence of 
the honey bee's time sense upon metabolic rhythm; 
(6) the possible influence of the internal rhythm of 
reproduction in the control of trans-equatorial 
migration of birds flying between Europe and Africa 
and Tasmania and the Aleutian Islands; (7) the 
frequent correlation of endogenous rhythms with 
environmental changes; and (8) the influence of en- 
vironmental factors on the physiological diurnal 
rhythms of man, as obtained from studies of 
Eskimos and Indians in the Arctic. 


8565 

DeCoursey, P. J. 
DAILY LIGHT SENSITIVITY RHYTHM IN A 
RODENT .—Science (Washington), 131 (3392): 
33-35. Jan. 1, 1960. 


A shift in the daily locomotor activity rhythm of 
flying squirrels kept in otherwise constant darkness 
was accomplished by single ten-minute periods of 
light. Daily rhythm, which alternated twelve hours 
of activity with twelve hours of inactivity, was pre- 
dicted and the phase shift measured after shock ex- 
posures to light at points varying relatively to the 
time on onset of activity. The greatest phase shift 
occurred after exposure to light at the time of 
onset. A gradually decreasing rate of phase lag 
was produced in the hours following onset, until at 
about seven hours after onset of activity, light shock 
resulted in phase advancement. After from ten to 
fourteen hours, until approximately an hour before 
the time of onset, squirrels were insensitive to 
light shock. Thus it was demonstrated that daily 
activity rhythms in squirrels incorporate a further 
rhythm of sensitivity to light, by which they can be 
altered. 


8566 

Doggett, V. C. 1958 
THE EFFECT OF LIGHT ON THE PERIODICITY 
IN FECUNDITY OF MALE RABBITS [Abstract ].— 
Anatomical Record, 130 (2): 293. Feb. 1958. 


Male rabbits were exposed to varying daily time 
periods of light in the following sequence: prevail- 
ing outside light, darkness for 23 hours per day, 
constant light, and constant light with 12 hours per 
day of tripled-intensity light. Total sperm count, 
motility, and volume of liquid semen were increased 
by increases in the daily light period, and more 
markedly increased by increases in the intensity 
of light exposure. The periodicity of total sperm 
was not affected by the duration or intensity of 
daily light exposure. 


8567 

Dubois, F. S. 1959 
RHYTHMS, CYCLES AND PERIODS IN HEALTH 
AND DISEASE.—Amer. Jour. Psychiatry, 116 (2): 
114-119. Aug. 1959. 


In this review of rhythms, cycles, and periods, 
reports are cited to support the view that both the 
physiological and psychological processes of man 
are influenced by recurrent biologic phenomena. 
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Such periodic activities are basic ingredients in the 
behavior of human beings and actively influence man 
both in health and disease. Several theories as to 
the origin and perpetuation of these recurrent changes 
are suggested but none has been completely validated. 
The true nature of rhythms, cycles and periods is a 
mystery and remains a challenge to future scientific 
investigations. (Author's summary and conclusions) 
(69 references) 


8568 

Dunmire, W. W. 1960 
AN ALTITUDINAL SURVEY OF REPRODUCTION 
IN PEROMYSCUS MANICULATUS.—Ecology, 
41 (1): 174-182. Jan. 1960. 


The reproduction of four wild populations of 
deer mice (Peromyscus maniculatus) living at 
4,500, 7,100, 9,800, and 12,400 feet elevation on 
White Mountain, California, was studied during the 
period October, 1956-July, 1957. Populations at 
the lower elevations were characterized by two main 
breeding seasons, in fall and spring, with sporadic 
breeding during winter and an aestival dropoff; mice 
at 9,800 feet bred during spring and summer with 
some winter reproduction; while mice at the highest 
altitude reproduced mainly in late summer and early 
fall. The aggregate breeding season in a year de- 
creased with altitude at White Mountain. A slight 
increase ‘in mean litter size with altitude was ob- 
served, but this was more than compensated by the 
apparent production of more litters per year at the 
lower elevations. Population age structure, deter- 
mined by a tooth-wear method, indicated that more 
than 3 times the number of young were produced per 
adult female at 4,500 feet than at 12,400 feet. Con- 
versely, annual survival rates and life expectancy 
increased remarkably with higher altitude. (From 
the author's summary) 
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Erikson, L. B. 1960 
DIURNAL TEMPERATURE VARIATION IN THE 
RHESUS MONKEY UNDER NORMAL AND EXPERI- 
MENTAL CONDITIONS.—Nature (London), 186 
(4718): 83-84. April 2, 1960. 


Nine mature, female rhesus monkeys were main- 
tained in constant ambient temperature and humidity 
conditions with controlled light periods (8 A.M.- 

4 P.M.) for a period of one month. Daily recordings 
made at 10 A.M., 1:30 P.M., 5 P.M., and 10 P.M. 
revealed that the normal diurnal temperatures of 
rhesus monkeys vary within a range of 1.3° to 3.0°F. 
Highest temperatures were obtained in the early 
afternoon and the lowest at 10 P.M., about 5 hr. after 
the onset of near total darkness. When the same 
animals were maintained for three months in an iso- 
lated environment of constant temperature and 
humidity conditions and 30-hr. dark-light periods 
(14 hr. of total darkness followed by 16 hr. of bright 
light), a slight but systematic reduction in tempera- 
ture was observed, as compared with normal diurnal 
values. Two possible explanations are offered for 
this reduction: (1) the relative absence of diurnal 
noise, and (2) the fact that the monkeys were out of 
sight of other monkeys of the main colony room, the 
isolation from which deprived them of sensory 
stimuli. The author concludes that the diurnal range 
in temperature variation in the rhesus monkey is 
largely a light-dependent phenomenon. 
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8570 
Eskin, I. A., 
and N. V. Mikhailova 
PHOTOPERIODICITY AND THE FUNCTION OF THE 
HYPOPHYSIS AND THE ADRENAL CORTEX.— 
Bull. Exper. Biol. and Med., 46 (8): 999-1002. Aug. 
1958. 


Extracts of adrenocorticotropic hormone (ACTH) 
from rat hypophyses obtained during the morning or 
evening were injected intraperitoneally in baby rats. 
The treated rats showed a greater decline in ascor- 
bic acid content of the adrenals after injection of 
hypophyseal extracts obtained during the evening, 
indicating that the ACTH content of the hypophyses 
of donor rats was greater during the evening. The 
diurnal fluctuation in hypophyseal ACTH was abol- 
ished by maintenance of donor animals for 30 days 
under constant conditions of light or darkness. The 
ascorbic acid content of the adrenals of untreated 
animals was also higher in the evening than in the 
morning; this rhythm was also abolished by exposure 
to constant light or darkness. 
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8571 
Essler, W. O., 
and G. E. Folk 
DETERMINATION OF PHYSIOLOGICAL RHYTHMS 
OF UNRESTRAINED ANIMALS BY RADIO TELEM- 
ETRY. —— Nature (London), 190 (4770): 90-91. 
April 1, 1961. 


Experiments testing the radio telemetry tech- 
nique for measuring temperature and heart rate 
rhythms over extended periods of time are briefly 
described. Electrodes were surgically implanted 
in a dog, a cat, and a rabbit and connected to a 
transmitter mounted on a harness which the ani- 
mal was trained to wear. The experiments were 
conducted on animals isolated in a chamber. In 
addition to confirming previous concepts of day- 
night heart rate characteristics of human sub- 
jects, cats and rabbits, the authors have shown 
a very close correlation between heart rate 
and core temperature in the dog. 
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Feldmahn, A. L., 

Wilbur K. Smith, and C, M, Leventhal 
DIURNAL PATTERNS OF MICTURITION AND 
DRINKING IN RHESUS MONKEYS.—Ann. New York 
Acad. Sci., 85 (3): 828-841. May 12, 1960. 


Patterns of drinking and voiding were investigated 
in 20 mature monkeys (Macaca mulatta) ranging in 
weight from 3.1 to 9.6 kg. by means of specially de- 
signed apparatus that automatically recorded on a 
time chart water intake and urine output. It was 
found that monkeys, both male and female, exhibit 
a diurnal pattern of micturition characterized by a 
large voiding early in the morning with one or more 
smaller voidings during the day, and long nonvoiding 
periods averaging 17.8 hours. The patterns of 
drinking showed greater variations from monkey to 
monkey and for the same animal from day to day 
than those of micturition. No correlation was found 
between the time of water ingestion and the time of 
voiding. Results of investigations now in progress 
indicate that the cerebral cortex plays an important 
role in the regulation of the diurnal pattern of mic- 
turition. (Authors' summary) 
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Glick, D., 1961 
R. B. Ferguson, L. J. Greenberg, and F. Halberg 
CIRCADIAN STUDIES ON SUCCINIC DEHYDROGEN- 
ASE PANTOTHENATE AND BIOTIN OF RODENT 
ADRENAL. —— Amer. Jour. Physiol., 200 (4): 
811-814. April 1961. 


Coenzyme A concentration and the activity of the 
succinic dehydrogenase system in rodent adrenals 
are both circadian periodic functions; both appar- 
ently can be synchronized with a 24-hour periodic 
regimen of alternating light and darkness. Such 
light-synchronized periodicity analysis reveals that 
circadian changes in succinic dehydrogenase activi- 
ty are roughly in phase with changes in serum 
corticosterone and, perhaps, also in phase with the 
corticosterone rhythm of the adrenal itself. The 
circadian rhythm of adrenal CoA, in turn, shows a 
significant phase difference when compared either 
to corticosterone concentration or to the activity of 
the succinic dehydrogenase system. Circadian 
periodic changes in total biotin concentration in 
adrenals of rats and mice were not detected. (Au- 
thors’ abstract) 


8574 
Goltra, E. R, 1959 
TIME DILATION AND THE ASTRONAUT. —Air Univ. 
Quart. Rev., 10 (4): 69-77. Winter 1958-1959, 
Also published in: Man in space, p. 196-204. New 
York: Duell, Sloan and Pearce, 1959. 
Also in: Physics and medicine of the atmosphere 
and space, p. 486-492. New York, etc.: John Wiley 
and Sons, 1960. 


The relativistic time dilation, based on the for- 
mulations of Lorentz and Einstein, is here explained 
in terms of space travelers in a vehicle being con- 
stantly accelerated at 1 g toward a distant fixed star. 


8575 
Grindeland, R. E., 
and G. E. Folk 
ESTROUS CYCLES OF COLD-EXPOSED HAMSTERS 
{Abstract].—Anatomical Record, 132 (3): 447-448. 
Nov. 1958. 


Cold exposure was found to decrease the level of 
running activity in estrous and anestrous hamsters, 
but did not affect the 24-hour rhythm of running. 
Animals became anestrous after 30 and 90 days of 
cold exposure, but partial adaptation of sexual func- 
tion was observed between 80 and 90 days. The ef- 
fect was reversible by return to a warm environment. 
Tests of the effects of exogenous, chorionic gonado- 
trophin on uterine weight, ovarian histology, and va- 
ginal cell samples indicated that the anestrus asso- 
ciated with cold exposure is due to a deficiency of 
gonadotrophic hormones. 
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8576 
Hajjar, G. C., 

N. C. Whissen, and K. M. Moser 
DIURNAL VARIATION IN PLASMA EUGLOBULIN 
ACTIVITY AND FIBRINOGEN LEVELS. —— Angiol- 
ogy, 12 (5): 160-164. May 1961. 

Euglobulin lysis time and plasma fibrinogen de- 
terminations were made on blood samples obtained 
from normal individuals, patients with Laennec's 
cirrhosis, and diabetic patients at 8:00 a.m. (fast- 
ing blood samples) and at 3 and 5 hours later. In 
the normal subjects studied, éuglobulin lysis time 
tended to shorten at 3 hours and return toward 
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baseline values at 5 hours; the magnitude of the 
change varied rather widely in individual subjects. 
Average plasma fibrinogen level remained relative- 
ly stable, although individual subjects showed 
rather wide variation in fibrinogen values during 
the day. There was no evidence of direct correla- 
tion between these two measurements. 


8577 

Halberg, F. 1961 
CIRCADIAN RHYTHMS: A BASIS OF HUMAN ENGI- 
NEERING FOR AEROSPACE.—In: Psychophysio- 
logical aspects of space flight p. 166-194. Ed. by 
B. E. Flaherty. New York: Columbia Univ. Press, 
1961. 


The known data concerning physiological rhythms 
of 24-hour periodicity are reviewed, with accom- 
panying graphs and charts. The rhythms of various 
cell types are examined, and the neuroendocrine 
mechanisms involved in circadian synchronization 
of physiological functions are explained. The study 
of rhythms in human beings on unusual schedules, 
rhythm desynchronization, and resistance to trauma 
on unusual schedvles are surveyed. (35 references) 


8578 

Halberg, F. 1959 
PHYSIOLOGIC 24-HOUR PERIODICITY: GENERAL 
AND PROCEDURAL CONSIDERATIONS WITH 
REFERENCE TO THE ADRENAL CYCLE. — 
Zeitschrift fur Vitamin-, Hormon- und Ferment- 
forschung (Wien-Innsbruck), 10 (3/4): 225-296. 
1959. In English. 


Conceptual and methodological considerations of 
the experimental investigation of physiological 
24-hour periodicities are discussed. The problems 
of nomenclature in the field of biological rhythms 
are briefly considered and a suggested list of defi- 
nitions is presented. The technical problems of 
experimental design in periodicity analysis are 
described and illustrated by experimental data, 
including the choice of an experimental animal, the 
basic physiologic uncertainty derived from single 
measurements, complications of repeated measure- 
ments on the same individual and of serially inde- 
pendent sampling, treatment of variability in data, 
standardization of environmental conditions, con- 
sideration of methods of frequency synchronization, 
statistical tests of significance, practicability of 
experimental design, and numerical estimates of 
period and amplitude (the periodogram). Tentative 
conclusions drawn from the analysis of experimental 
data concerning the nature of 24-hours periodicities 
include: (1) the independence of the time scale of 
periodicity from the environmental clock hour; (2) 
the importance of sensory inflow in the synchroniza- 
tion of body and environment time scales; and (3) 
the involvement of nervous, endocrine, and metab- 
olic interactions (particularly the adrenal) in the 
maintenance of rhythm. 


8579 

Halberg, F. 1961 
TEMPORAL COORDINATION OF PHYSIOLOGIC 
FUNCTION .—In: Biological clocks, p. 289-308; 
discussion, p. 308-310. Cold Spring Harbor Sympo- 
sia on Quantitative Biology, 25. 


The circadian time structure, an adaptation of 
most species, is an aspect of functional integration 


in a given individual; its general characteristic 
resembles synchronization in the physical sense, 
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i.e., frequency synchronization rather than coinci- 
dence in time of certain peaks or troughs. Temporal 
coordination among physiologic functions can be de- 
scribed by the time relations of circadian rhythms 
to each other. The time integration may be internal 
or it may reflect external factors. The generality, 
variability, significance, detection, and quantification 
of circadian rhythm are analyzed, and their synchro- 
nization with an environmental routine is discussed. 
(61 references) 


8580 
Halberg, F. 


1960 
THE 24-HOUR SCALE: A TIME DIMENSION OF 
ADAPTIVE FUNCTIONAL ORGANIZATION. —— 
Perspectives in Biol. and Med., 3 (4) 491-527. 
Summer 1960. 


A review is presented of selected observations 
of a physiological functional organization in time 
along a 24-hour scale. It is suggested that circa- 
dian periodicity analysis may contribute to a 
knowledge of the temporal functional integration 
of the organism (internal timing) and of the phy- 
siological aspects of environmental adaptation 
(external timing), to the establishment of normal 
ranges of physiological parameters for clinical 
use, and to the use of synchronized experimental 
controls by references to "maps-in-time" of phy- 
siological rhythms. The environmental variables 
which may accomplish frequency synchronization 
are briefly discussed, including sensory inflows, 
time of feeding, and exposure to aggressors. 
From observations of light-synchronized periodi- 
city in mice it is concluded that (1) the time re- 
quired for shift or synchronization usually in- 
creases with the complexity of the species; (2) 
the shift-time increases with the degree of syn- 
chronizer shift; (3) shift-time can be a function 
of the synchronizer involved; (4) the rate of 
change in phase of rhythm following a synchroni- 
zer shift can be initially slow and faster there- 
after; (5) internal timing can change following a 
shift in the dominant synchronizer; and (6) the 
interdependence of superficially related periodic 
physiological functions can be analyzed through 
study of shift times. Various biological rhythms 
of possible significance in the synchronization pro- 
cess are described, including those of the metab- 
olism at the cellular level (microsomal phospho- 
lipid, RNA, DNA, and mitosis), the adrenal activity, 
the nervous system, susceptibility to disease, 
and the secretion of pituitary growth hormone. 
(75 references) 


8581 
Hale, H. B., 


1959 

J. P. Ellis, and D, D. Van Fossan 
SEASONAL VARIATION IN HUMAN AMINO ACID 
EXCRETION.—School of Aviation Medicine, Ran- 
dolph Air Force Base, Tex. Report no. 59-80, 

June 1959. 8 p. 

Amino acid excretion was studied in young, healthy 
men during summer, fall, and winter months in a 
location in southwestern United States, Both random 
and timed urine samples were employed, The amino 
acids determined were alanine, arginine, cysteine, 
glutamic acid, glutamine, glycine, histidine, lysine, 
methyl histidine, serine, threonine, and valine. 
Supplemental determinations included urine volume, 
creatinine, uric acid, urea, sodium, and potassium. 
Using random samples, and expressing values as 
ratios with creatinine, significant seasonal variation 
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was found for alanine, arginine, cysteine, glutamic 
acid, glycine, lysine, serine, urea, and uric acid, 
Although there was no significant variation in urine 
volume, both creatinine excretion and the urinary 
Na/K ratio varied significantly with season. These 
effects are interpreted as the result of changes in 
glomerular filtration and tubular reabsorption rates, 
(Authors' abstract) 


8582 

Hannon, J. P. 1958 
EFFECT OF RACE AND SEASON ON LEVELS OF 
SOME BLOOD ADENINE NUCLEOTIDES.— 
Jour. Applied Physiol., 12 (2): 211-213. March 1958. 


Blood adenosine triphosphate, adenosine 
diphosphate, and adenosine monophosphate were 
measured in Negroes, Caucasians, and Eskimos 
during the summer and winter. No significant dif- 
ferences were observed between Negroes and 
Caucasians during either season, while Eskimos 
showed a higher level of total nucleotide (the sum 
of ATP, ADP, and AMP) and ATP than Negroes 
in summer. The levels of total nucleotide, ATP, 
and ADP were increased in both Negroes and 
Caucasians during winter, but were unchanged 
in Eskimos. 


8583 

Hannon, J. P. 1959 
SEASONAL AND RACIAL VARIATIONS IN HUMAN 
BLOOD ADENINE NUCLEOTIDE LEVELS. — 
Arctic Aeromedical Lab., Ladd Air Force Base, 
Alaska. Technical Report no. 57-57, Oct. 1959. 7p. 


The levels of adenosine triphosphate (ATP), 
adenosine diphosphate (ADP), and adenosine 
monophosphate (AMP) were determined from 
blood samples taken from six Negro, six Caucasian, 
and six Eskimo males after exposure to the 
warmest portion of the year and again after exposure 
to the coldest portion. No significant seasonal 
differences in either hemoglobin or hematocrit 
were found in any of the groups. The levels of 
total nucleotide, ATP, and ADP were increased 
during winter in Negro and Caucasian subjects, 
but showed no change in the Eskimos. The Eskimos 
did, however, show trends for somewhat higher 
summer and somewhat lower winter values for 
total nucleotide as well as higher summer levels 
of ATP when compared to Negroes and Caucasians. 
Comparisons of Eskimo and Caucasian groups in 
the summer and Eskimo and Caucasian or Negro 
groups in the winter produced no significant dif- 
ferences. Likewise, no significant differences 
could be found between the Caucasians as a group 
and the Negroes as a group when compared at 
equivalent seasons. 


8584 


Harashima, S., 
and M. Kurata 
NOTES ON THE SEASONAL VARIATION OF 
INSENSIBLE PERSPIRATION IN MAN.—Japanese 
Jour. Physiol. (Nagoya), 8: 275-281. 1958. 


Insensible water loss from the dorsal surface 
of the hand was measured in five subjects during 
various seasons of the year. Dry-bulb air tem- 
peratures over 27° C. were associated with a 
marked increase in water loss through the skin, 
presumably because of an increase in perspiration. 
In three subjects, lowest amounts of water loss 
were observed during May, June, September, and 
October, when air temperatures varied from 16° 
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to 24°. Water loss increased in November and 
December, but declined in January despite lower 
air temperatures. The decrease in water loss 
with relatively high seasonal temperatures during 
the spring and autumn could not be reproduced by 
heating of the skin through reflex vasodilatation 

or direct radiation, and is attributed to a decrease 
in keratinization of the skin. Seasonal changes in 
water loss were not correlated with skin tempera- 
ture except at temperatures above 34°, or with 
the difference in vapor pressure between the skin 
and air. 


8585 
Haus, E., 1959 
and F. Halberg 
24-HOUR RHYTHM IN SUSCEPTIBILITY OF C MICE 
TO A TOXIC DOSE OF ETHANOL .—Jour. Applied 
Physiol., 14 (6): 878-880. Nov. 1959. 


Male C mice were injected intraperitoneally with 
0.8 cc. of saline or with a 25% ethanol solution in two 
experiments. In each experiment, separate sub- 
groups of comparable mice were injected at 4-hour 
intervals during a 24-hour period, under conditions 
standardized for periodicity analysis. Death rates 
from ethanol showed a 24-hour rhythm in suscepti- 
bility; over 50% of the mice injected in one phase of 
rhythm died from the injection of a dose of ethanol 
which barely killed 30% of comparable mice injected 
in another phase, 12 hours earlier of 12 hours later. 
In one experiment, ethanol-induced hypothermia was 
recorded and its degree also was found to be a func- 
tion of 24-hour rhythm. (Authors' abstract) 


8586 

Heinrich, H. G. 1961 
[ON THE DIURNAL BEHAVIOR OF INDIVIDUAL 
BLOODCLOTTING FACTORS] Uber das tageszeit- 
liche Verhalten einzelner Blutgerinnungsfaktoren, 
— Wissenschaftliche Zeitschrift der Humboldt- | 
Universitat zu Berlin, Mathematisch-naturwissen- 
schaftliche Reihe (Berlin), 10 (3-4): 311-313. 1961, 
In German, 


Diurnal variations of blood-clotting factors were 
experimentally investigated in animals, healthy 
people, and different groups of patients, Twenty- 
four-hour variations were studied in 138 rabbits 
in regard to thromboplastin time, isolated pro- 
thrombin, factors V and VIL, the antithrombic po- 
tential, heparin, and serum antithrombin, Experi- 
mental conditions included emotional stress, anes- 
thesia, hunger, ACTH stress, vitamin K, and rare- 
earth treatment, Prothrombin potential, isolated 
prothrombin, factors V and VIL, and serum anti- 
thrombin exhibited a definite rise and fall of the 
diurnal curve, Heparin antithrombin did not reflect 
a diurnal rhythm. Observations on healthy people 
gave similar data, After cessation of the experi- 
mental conditions which affected blood clotting, the 
normal diurnal curve reappeared, 


8587 

Hellbriigge, T. 1961 
THE DEVELOPMENT OF CIRCADIAN RHYTHMS IN 
INFANTS.—lIn: Biological clocks, p. 311-323. Cold 
Spring Harbor Symposia on Quantitative Biology, 25. 


The development of daily rhythm of pulse frequency, 
body temperature, sleep and wakefulness, electrical 
skin resistance, and different kidney functions can be 
observed in the young child. The following regulari- 
ties can be observed: (1) different physiological 
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functions develop certain day-and-night rhythm in- 
dependently from each other; (2) the day-and-night 
rhythm of the different functions becomes apparent 

at different times after birth; (3) during the develop- 
ment of day-and-night periodicity, an increase in the 
range of oscillation occurs in all physiologic func- 
tions; (4) this increase of range in some cases is 
caused more by increase of the upper width of oscil- 
lation during light hours, in others by increase of the 
lower width of oscillation during dark hours; (5) the 
decrease of night values in nearly all functions oc- 
curs between 5 and 7 P.M.; (6) with the broadening of 
the nightly lowering, the morning rise in the different 
physiologic function during development necessarily 
sets in at a continuously later time; (7) in man, also, 
the monophasic day-night rhythm seems to originate 
out of polyphasic cycles; and (8) for the development 
of day-and-night rhythm the maturity of the child at 
birth is of essential importance. Day-and-night peri- 
odicity develops later in premature than in children 
born at term. Included are representative graphs and 
figures for the development of day-and-night rhythm 
of the parameters studied in infants. (27 references) 


8588 

Heusner, A. 1959 
[NYCTOHEMERAL VARIATION OF CENTRAL 
TEMPERATURE IN THE RAT ADAPTED TO 
THERMAL NEUTRALITY] Variation nycthemerale 
de la température centrale chez le rat adapté a la 
neutralite thermique. —-Comptes rendus de la 
Société de biologie (Paris), 153 (7): 1258-1261. 
July 11, 1959. In French. 


The rat adapted to thermal neutrality presents a 
nyctohemeral variation of central temperature. 
During the nocturnal phase where the thermal level 
is high (37.8° C.) the temperature is very stable, 
but becomes very unstable when the mean tempera- 
ture is at its minimum (37.1° C.) during the diurnal 
phase. 


8589 

Hohn, E, O. 1959 
LACK OF EFFECT OF INCREASING ILLUMINA- 
TION ON THYMUS WEIGHT IN RATS AND 
PIGEONS.——Canad. Jour. Biochem, and Physiol. 
(Ottawa), 37 (11): 1385-1386. Nov. 1959. 


Three-month-old virgin female rats and 
ovariectomized rats of the same age and strain 
were subjected to increasing illumination and com- 
pared with an equal number of normal and 
ovariectomized controls. Controls were kept at a 
constant illumination eight hours per day. The ex- 
perimental animals, at the end of the eight-hour 
daily illumination period which they shared with 
controls, received light from a 40-watt fluorescent 
light suspended 3 feet above the animal cages, for 
half an hour. The period of added illumination was 
increased daily by half an hour until the experimen- 
tal animals were under continuous lighting; this was 
maintained for an additional 45 days. A similar 
experiment was performed on castrated 6-month-old 
domestic pigeons. Experimental and control ani- 
mals were killed and weighed and the thymus glands 
dissected and weighed. Illumination had no signifi- 
cant effect on thymus weight in either the experi- 
mental or control animals. 


8590 
Hunt, E. L., 1960 
and D. J. Kimeldorf 
HEART, RESPIRATION AND TEMPERATURE MEAS - 
UREMENTS IN THE RAT DURING THE SLEEP 
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STATE. -—— Jour. Applied Physiol., 15 (4): 733-735. 
July 1960. 


A system was developed for the measurement of 
heart rate, respiration frequency, and deep body 
temperature in the rat without the use of drugs or 
severe restraint. The measuring system consists 
of (a) a specific environment suitable for the test 
conditions (motor activity, sleep, rest, varying 
temperature, hypoxia); (b) special sensing elements 
which form a light harness worn by the rat; (c) am- 
plifying and recording equipment; and (d) a proce- 
dure for conditioning the animal to the test condi- 
tions by standardizing of environmental conditions, 
quiet handling, and adaptation to the apparatus. A 
test chamber designed for measurement during 
sleep and rest consists of a glass crytallization 
dish and an inverted polyethylene funnel lid, with 
movement restricted by Lucite furniture and venti- 
lation provided by convecting currents through holes 
in the chamber. Restraint by the fine wire leads 
connecting the recording system to the sensing 
elements attached to the rat is minimized by the 
use of spring tension countering the weight of the 
wires, Measurements may be made periodically on 
several animals under the same system by use of a 
multi-position switch installed in the recording ap- 
paratus. 


8591 
Iwanami, M., 

S. Osiba, T. Yamada, and H. Yoshimura 
SEASONAL VARIATIONS IN SERUM INORGANIC 
PHOSPHATE AND CALCIUM WITH SPECIAL 
REFERENCE TO PARATHYROID ACTIVITY.— 
Jour. Physiol. (London), 149 (1): 23-33. Dec. 1959. 

In adults, the serum inorganic phosphate concen- 
tration increases by 27% in summer and decreases 
by 17.9% in winter from the annual mean value, 
whereas the total calcium concentration of serum 
presents small seasonal changes in the opposite 
direction. Experiments conducted in a hot room at 
30° C. showed that adaptation to heat raises the 
level of serum inorganic phosphate under conditions 
where the effect of ultraviolet light can be excluded. 
To clarify this adaptive change, the activity of the 
parathyroid gland was determined in the same sub- 
jects in summer and winter by measuring the ratio 
of the tubular reabsorbed phosphate to the 
glomerular filtered phosphate after a phosphate 
load, The results indicated that the activity of the 
gland was higher and more sensitive to phosphate 
loading in winter than in summer. It is suggested 
that the activity of the parathyroid gland undergoes 
seasonal variations by adapting to heat and cold and 
that this causes seasonal changes in serum in- 
organic phosphate. Seasonal variations in the total 
calcium concentration of serum are considered to 
be secondary to various other changes. (Authors' 
summary) 


8592 
Johansen, K., 
and J. Krog 
DIURNAL BODY TEMPERATURE VARIATIONS AND 
HIBERNATION IN THE BIRCHMOUSE, SICISTA 
BETULINA.—Amer. Jour. Physiol., 196 (6): 1200- 
1204. June 1959. 


Body temperatures, oxygen consumption, and elec- 
trocardiograms were recorded in the birchmouse. 
The diurnal body temperature cycle ranged from 5° 
to 38° C. during a regular 24-hour sequence. The 
highest body temperatures (37-38° C.) are present 
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around midnight, coinciding with the time of maximal 
activity. Body temperatures and oxygen consumption 
were studied at various ambient temperatures. With 
decreasing temperature the oxygen consumption com- 
monly followed two successive patterns: first, a 
period of compensatory increase after which body 
temperature and oxygen consumption decreased; the 
compensation lasted from 5 minutes to 4 hours. At 
low ambient temperatures the animals went into a 
state of dormancy similar to seasonal hibernation in 
other mammals. The reduction in heart and respira- 
tory rate as well as in oxygen consumption and body 
temperature confirmed those values reported earlier. 
Arousal from hibernation in the birchmouse is unique 
in the great speed of reaction with which the awaken- 
ing takes place. Body temperature may increase as 
much as 1° C./min. and, within a period of 30 min- 
utes, the oxygen consumption may increase 25 times. 
(Authors' abstract) 


6995 

Jongbloed, J. 1959 
[SLEEP DISTURBANCES IN AIRCREWS] Slaapstoor- 
nissen bij vliegtuigbemanningen.— Folia psychiatrica 
neerlandica (Amsterdam), 62 (3/4): 285-288. 1959. 
In Dutch. 

Disturbances in the sleep-wakefulness rhythm are 
frequently encountered by aircrews and passengers 
on East-West flights which involve considerable time 
differentials. In general, a time differential of 3 
hours is well tolerated, however, greater differen- 
tials are unavoidable in transcontinental flights. 
Aircrews flying the East-West route regularly donot 
have sufficient time to adapt themselves to either the 
port-of-departure time or to the port-of-arrival 
time. Asa result they develop sleep disturbances 
and a condition of general fatigue. These symptoms 
are not encountered in aircrews flying similar dis- 
tances over the North-South routes. Solutions pro- 
posed include (1) adherence to the port-of-departure 
time with limited outside contacts in the port-of-ar- 
rival, and (2) a time table for Amsterdam-New York 
flights which alternates each round trip with a four 
day rest period to allow for readjustment of biologi- 
cal clocks. 


8594 
Kleitman, N. 1961 
PHYSIOLOGICAL CYCLING. —— In: Psychophysio- 


logical aspects of space flight, p. 158-165. Ed. by 
B. E, Flaherty. New York: Columbia Univ. Press, 
1961. 


This review of studies correlating body tempera- 
ture rhythm with fluctuations in alertness and per- 
formance concludes with the following recommen- 
dations concerning the establishment of fixed work- 
sleep cycles for space travelers: (1) further trial 
of "close" watch schedules; and (2) experimenta- 
tion with longer-than-24 hour cycles of activity 
and rest. 


8595 

Kooy, J. M. J. 1961 
[SPACE, TIME, AND ASTRONAUTICS] Raum, Zeit 
und Astronautik. —— Raketentechnik und Raumfahrt- 
forschung (Stuttgart), 5 (2): 37-46. April-June 1961. 
In German, with English summary (p. 37). 

Basic theoretical research of the principal pos- 
sibilities of flight into the depth of space has stim- 
ulated renewed general interest in the relativistic 
interdependence of space and time. The paradoxical 
consequences of time expansion have been discussed 
at length in the astronautical literature of the last 
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years. However, in many cases the authors did not 
fully realize the invalidity of our conventional con- 
cepts of the world and the revolutionary significance 
of the theory of relativity. In the article this deep- 
er background of the relativistic basic formulas 
will be advanced. (Author's summary, modified) 


8596 

Kosichenko, L. P. 1961 
{EFFECT OF CONTINUOUS ILLUMINATION ON 
THE DAILY RHYTHM OF MITOTIC ACTIVITY IN 
THE CORNEAL EPITHELIUM] Vliianie nepreryvnogo 
osveshcheniia na sutochnyi ritm mitoticheskoi ak- 
tivnosti epiteliia rogovitsy. —— Doklady Akademii 
nauk SSSR (Moskva), 136 (4): 982-984. June 1961. 
In Russian. 

English translation in: Doklady, Biological Sciences 

Sections (Washington), 138 (1-6): 510-511. Nov. - 
Dec. 1961. 


The effect of continuous illumination on the di- 
urnal rhythm of the mitotic activity in the corneal 
epithelium was studied in 115 male mice, The ex- 
perimental group was exposed to continuous arti- 
ficial illumination while the controls remained un- 
der the normal diurnal conditions. The experimen- 
tal animals were killed together with the same 
number of controls after .5, 2.5, and 14.5 days, 
five at a time at 8 p.m., 8 a.m., and 2 p.m, After 
12-36 hours of continuous illumination the peak of 
mitotic activity had shifted from 8 a.m, to 2 a.m, 
but the minimum remained stationary at 8 p.m; 
after 2.5 days the maximum was at 8 a.m, and 
the minimum had shifted to 2 a.m.; after 14.5 
days the maximum was at 8 p.m. and the minimum 
at 8 a.m, and 2 p.m. In addition, continuous illumi- 
nation tended to decrease the number of mitoses and 
changed the topography of the mitoses. 


8597 
Kreider, M. B., 
and P. F. Iampietro 
OXYGEN CONSUMPTION AND BODY TEMPERA- 
TURE DURING SLEEP IN COLD ENVIRONMENTS, 
—Jour. Applied Physiol., 14 (5): 765-767. Sept. 
1959. 


Six young soldiers slept at the following ambient 
temperatures: 25.5° to 26° C., 15° to 18.5° C., and 
-32° to -34.5° C. Rectal (T;) and skin temperatures 
were recorded and mean weighted skin temperature 
(Ts) was calculated at 1/2-hour intervals every night; 
oxygen consumption (VQ9) was measured at 6-minute 
intervals on occassional nights. During sleep at a 
comfortable temperature (25.5° C.) T,, Ts, and VOg 
decreased below the resting levels measured just 
before retiring. During sleep in cold environments, 
Ty and Tg dropped to still lower levels with the low- 
est values recorded at an early hour of the night. 
VO2 during sleep in the cold did not differ from val- 
ues recorded during sleep at 25.5° C. Lowest values 
measured during sleep in the coldest environment 
were 35.5°C., 30.5°C., and 78 Cal./m.* for Tr, Ts, 
and body heat debt, respectively. These values may 
represent the limits of body cooling compatible with 
substantially continuous sleep in the cold. (Authors' 
abstract) 
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Lobban, M, C., 
and H. W. Simpson 
DIURNAL EXCRETORY RHYTHMS IN MAN AT 
HIGH LATITUDES [Abstract]. —— Jour. Physiol. 
(London), 155 (2): 64P-65P. Feb. 1961. 
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Patterns of urinary water and potassium excre- 
tion were determined in three subjects traveling 
from Bergen to Tromso in Spitsbergen. Water 
excretory patterns became disturbed when latitudes 
of continuous summer daylight were approached, 
and there was a considerable dimunition in the 
amplitude of the rhythm which was especially 
marked at the Arctic Circle. Both phase and am- 
plitude of the rhythm of water excretion had re- 
turned to normal after three weeks at high lati- 
tudes. The patterns of potassium excretion re- 
mained normal throughout the journey. These ob- 
servations suggest (1) that more than one mecha- 
nism is involved in the control of urinary diurnal 
rhythms and (2) that the mechanism which controls 
diurnal variations in water excretion is to some 
extent under the influence of factors of the environ- 
ment such as illumination. 


8599 

Lobban, M. C. 1961 
THE ENTRAINMENT OF CIRCADIAN RHYTHMS IN 
MAN.—In: Biological clocks, p. 325-332. Cold 
Spring Harbor Symposia on Quantitative Biology, 25. 


Subjects, taken from Britain to a high lattitude in 
Spitsbergen where little difference between day and 
night in either light or temperature exists during the 
summer months, demonstrated well-marked 24-hour 
rhythms for body temperature and excretion of uri- 
nary constituents. Experiments on 22, 21, and 27 hour 
"days" showed that while rhythm for body tempera- 
ture and, in many cases, water excretion can become 
entrained to the new time schedules, the rhythm of 
urinary potassium excretion adheres more closely 
to the intrinsic 24-hour pattern. The disorganiza- 
tion of 24-hour rhythms by short-term periods of 
exercise may be explained by increased salt and wa- 
ter loss caused by increased sweating. Similar dis- 
organizations of excretory rhythms were seen after 
prolonged periods of excretion where special pre- 
cautions were taken to ensure against dehydration 
and salt deprivation. This indicates that body tem- 
perature rhythm is entirely keyed to the activity 
pattern of experimental subjects. Evidence from in- 
digenous arctic subjects indicates that long periods 
of exposure to an environment in which normal stim- 
uli of sunrise and sunset are absent for a consider- 
able portion of the year may cause marked diminu- 
tion in amplitude or even disappearance of all 24-hour 
urinary rhythms, including that of potassium excre- 
tion. The changes are regarded not as entrainment 
of the rhythms but as damping down of the naturally- 
occurring periodicity of function. Although there is 
good evidence of an intrinsic circadian periodicity of 
physiological function in man, it is suggested that the 
environment may play a much larger part in the syn- 
chronization and maintenance of the 24-hour rhythm 
than hitherto believed. 


8600 

Loehlin, J. C. 1959 
THE INFLUENCE OF DIFFERENT ACTIVITIES ON 
THE APPARENT LENGTH OF TIME,—Psycholog- 
ical Monographs, 73 (4): 1-27. 1959. 


One hundred and five subjects estimated the ap- 
parent duration of sixteen 2-minute activities. In 
addition, they (a) rated each activity on several 
dimensions, (b) made estimates of shorter and 
longer intervals, (c) made judgments of short time 
intervals by comparison methods, and (d) completed 
a questionnaire concerning their perception of and 
attitudes toward time in everyday situations. 
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Seventy-four subjects also completed the MMPI. 
The sixteen time estimates plus twelve additional 
measures were intercorrelated and factored by the 
principal axes method, The main variables con- 
tributing to the apparent length of time intervals 
appeared to be: (1) interest versus boredom; (2) 
filled versus empty intervals; (3) repetition of an 
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TION OF DIURNAL PERIODICITY.—Bull. Exper. 
Biol. and Med., 45 (5): 526-530. May 1958. 


An experiment was conducted to determine the ef- 
fects of a regular daily schedule of work activity and 
feeding on the diurnal rhythm of motor activity. 
Hedgehogs maintained under constant conditions of 
temperature and illumination were removed from 


activity; and (4) activity versus passivity. (From their cages at a fixed time daily and placed on a 
the author's summary) (42 references) treadmill. Continuous 24-hour recordings of motor 
activity revealed the establishment of a diurnal rhy- 
8601 thm of peak activity preceding and following the time 
Loon, J. H. van 1959 of the training run. The spontaneous rhythm of mo- 
THE DIURNAL RHYTHM OF BODY TEMPERA- tor activity was present on days of rest as well as 
TURE IN NIGHTWORKERS [Abstract].—Acta on days on which treadmill training was conducted. 
physiologica et pharmacologica neerlandica Discontinuance of the training runs, along with shift- 
(Amsterdam), 8 (2): 302. June 1959. In English. ing of the feeding time, resulted after three days in 
An analysis was made of the diurnal rhythm of a shift of peak motor activity to the time of feeding. 
body temperature in three workers employed in the It is concluded that environmental signals (presence 
manufacture of small machine parts. Sublingual of the experimenter) as well as the time of organized 
temperatures were taken at intervals of about 4 motor activity contribute to the establishment of a 
hours during 96 hours a week. The first part of the diurnal rhythm of activity. 
investigation covered a period of 6 weeks, succes- 
sively: 1 day-shift week and 5 night-shift weeks. 8604 
Then the night shift continued for another 8 weeks Marshall, A. J. 1960 
period. The last night-shift period and the first of CYCLICAL ACTIVITY IN ENDOCRINE SYSTEMS. — 8 
the day shift immediately afterwards were studied Nature (London), 185 (4714): 663-664. March 5, 1960. d 
again. In day shift the body temperature presented Brief summaries are given of papers presented in 
the well-known normal diurnal curve. The night a symposium of the London Zoological Society, De- 
shift curve, however, showed a different pattern for cember 8, 1959. The papers dealt with (1) the cycli- 
responses to work and sleep, but there was a cal activity of the fish thyroid, (2) the influence of 
striking similarity of both curves during the com- internal and external factors in the regulation of the 
mon leisure time between 4 and 10 P.M. The night anuran spermatogenic cycle, (3) cyclical phenomena 
shift pattern was considerably flattened. The and corresponding behavioral adaptations in relation 
normal difference between work-level and sleep- to the environment in birds, (4) the complexity of en- 
level of about 1” C. disappeared entirely, as the docrine cycles in vertebrates, (5) the regulation of 
work-level at night was about 0.5" C. below the the onset of sexual maturity in invertebrates by a 
daytime value, and the sleep-level in daytime ex- brain-optic gland hormonal system, and (6) moulting 
ceeded the normal value by the same amount. The cycles in Crustacea. It is stated that the papers will 
results from the three subjects were in good agree- be published as one of the Symposia of the Zoological 
ment. The switch-over from day shift into night Society of London. 
shift curve, however, took different courses for 
each subject. One worker presented an almost 8605 
immediate switch-over in either direction. The Mathewson. S. F 1959 
process took several days for the second one. The riety Christian and D. E. Davis 
third man never obtained a complete regularity in EFF 4 Ape : 
the night shift pattern. (Quoted in part) i hee ee 86 
8602 bo gray Inst., Bethesda, Md. Research Report no. Me 
McCarthy, J. L., 1960 — 01 00.04.07 (Vol. 17, p. 565-570), Sept. 3, | 
R. C. Corley, and M. X. Zarrow ' 
DIURNAL RHYTHM IN PLASMA CORTICO- The breeding records for albino mice (14,405 lit- | 
STERONE AND LACK OF DIURNAL RHYTHM IN ters) from the Naval Medical Research Institute's ' 
PLASMA COMPOUND F-LIKE MATERIAL IN THE stock colony were analyzed for a 36 month period, 18 : 
RAT.—Proc. Soc. Exper. Biol. and Med., 104 (4): months before and 18 months after light was made , 
787-789. Aug.-Sept. 1960. constant at 15 hours per day. Prior to making the j 
‘ : ; light constant, daylength was the natural length. Mean 
The concentration of corticosterone in the blood litter size was 7.75 prior to the change in daylength 
of rats was observed to vary as a function of time and 7.70 afterwards. The difference does not indicate a 
of day. Highest levels of corticosterone were found a change due to changed daylength. Mean litter size r 
between’2 and 3 p.m. and between 9 and 10 p.m. was maximum at the fourth litter (8.64 per litter) and d 
There was no diurnal variation in the concentration declined thereafter with each succeeding litter. There fe 
of an unknown component of adrenal origin in the was a Significant increase from 59.6 to 65.7% in the n 
blood. The data supply additional evidence for the proportion of females becoming pregnant at the post- r 
presence of a diurnal rhythm in the secretory activ- partum estrus after daylength was made constant at A 
ity of the adrenal cortex, and support the concept 15 hours. There was no apparent change in the mean 0 
that corticosterone is the glucocorticoid of phys- duration of pregnancy. (Authors' abstract) e 
iological significance in the rat. (Authors' summary, si 
modified) 8606 he 
Metz, B., 1958 n 
8603 D. Sigwalt, and M. F. Mours-Laroche th 
Maizelis, M. R. 1958 [COMBINED EFFECTS OF WORK AND HEAT ON w 
TIME AND CONDITIONS OF PERFORMANCE OF THE NYCTOHEMERAL RHYTHM OF WATER ME- di 
MUSCULAR WORK AS FACTORS OF ORGANIZA- TABOLISM IN THE NORMAL MAN] Effets combinés 01 
52 
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du travail et de la chaleur sur le rythme nycthémeral 
des mouvements d'eau chez 1'Homme normal. — 
Comptes rendus de la Société de biologie (Paris), 

152 (7): 1191-1193. 1958. In French. 

A study was made of the effects of exercise and 
ambient heat on the diurnal rhythm of water metabo- 
lism. The amount of water lost through evaporation 
was found to be greater during 6-hour periods of ex- 
ercise (intermittent bicycle-riding) at a temperature 
of 32°C. than at 22°C. At moderate temperature, 
evaporation was lowest during exercise at night, but 
in heat evaporation was greatest at night. Water loss 
in the urine was lower in heat, and was lowest at 
night in both heat and at 22°C. Water ingestion "ad 
libitum" was greatest during exercise at night, and 
was uniformly greater in heat-exposed subjects. Ex- 
ercise produced a total water loss at both tempera- 
tures during all periods of the day. The loss was 
greater during heat exposure except during the morn- 
ing hours, and was lowest in both groups at night. - It 
is concluded that a diurnal rhythm of water metabo- 
lism, with maximum retention of water at night, per- 
sists despite the effects of heat and exercise. 


8607 
Metz, B., 1958 
D. Sigwalt, and G. Schaff 

[EFFECTS OF WORK AND HEAT ON THE NYCTO- 
HEMERAL RHYTHM OF CARDIAC FREQUENCY IN 
THE NORMAL MAN] Effets du travail et de la cha- 
leur sur le rythme nycthémeral de la fréquence 
cardiaque chez 1'Homme normal.——Comptes rendus 
de la Société de biologie (Paris), 152 (3): 526-529. 
1958. In French. 


Cardiac frequency was measured continuously dur- 
ing 6-hour periods of work (intermittent bicycle- 
riding) in the morning, afternoon, and night at am- 
bient temperatures of 22° and 32° C. Cardiac rate 
was uniformly higher during exposure to heat, but a 
slight diurnal rhythm, with minimum activity at 
night, was observed at both temperatures. A diurnal 
difference was also seen in the decline of heart rate 
after exercise, with the smallest decline occurring 
in the morning. 


8608 
Metz, B., 1958 
D. Sigwalt, and G. Lambert 

[EFFECTS OF MUSCULAR WORK AND HEAT ON 
THE NYCTOHEMERAL RHYTHM OF RECTAL TEM- 
PERATURE IN THE NORMAL MAN] Effets du travail 
musculaire et de la chaleur, sur le rythme nyctheme- 
ral de la température rectale, chez 1'Homme 
normal.——Journal de physiologie (Paris), 50 (2): 
412-415. March 1958. In French. 


Measurements were made of rectal temperature 
and evaporative water loss in 6 subjects at rest or 
performing intermittent muscular work (bicycling) 
during exposure to temperatures of 22° and 32° C. 
for 6-hour periods in the morning, afternoon, and 
night. Resting temperatures at 22° showed a daily 
rhythm, with the minimum body temperature at 6 
A.M. and the maximum at 6 P.M. The daily rhythm 
of rectal temperature persisted during periods of ex- 
ercise at both ambient temperatures. Exercise re- 
sulted in a rapid rise in temperature during the first 
hour, followed by a significant decrease during the 
next five hours at night, and a lesser decrease during 
the morning and afternoon. Temperatures during 
work in heat were more elevated than temperatures 
during work at moderate temperature. At 22°, evap- 
orative water loss during exercise was less at night 
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than during the morning or afternoon, while in heat, 
evaporation was greater at night. It is concluded that 
the daily rhythm of body temperature is maintained 
during exercise by a compensatory increase in evap- 
orative cooling. 


8609 
Muller, A. F., 1958 
E. L. Manning, and A. M. Riondel 
INFLUENCE OF POSITION AND ACTIVITY ON 
THE SECRETION OF ALDOSTERONE. —Lancet 
(London), 1958 (7023): 711-713. April 5, 1958. 


A study was made of the diurnal rhythm of 
aldosterone excretion in three normal subjects and 
in a hypophyseal dwarf. All subjects were main- 
tained on a constant diet containing relatively little 
sodium. Excretion of aldosterone in normal sub- 
jects was found to increase during periods of ac- 
tivity, whether during the day or night. Changes in 
the pattern of sodium intake had no effect on the 
rhythm of aldosterone excretion. Sodium excretion 
was decreased with standing and activity, but was 
not correlated with changes in aldosterone excre- 
tion. Excretion of potassium and 17-hydroxycorti- 
costeroids was greater during the day, regardless 
of the pattern of activity. No difference was found 
in the excretion of aldosterone during the day or 
night in the dwarf. With administration of pred- 
nisone, aldosterone excretion was increased during 
the day when the dwarf was active, but not when he 
was recumbent. The increase in aldosterone secre- 
tion with standing and exercise is attributed to a 
decrease in effective blood volume, and changes in 
sodium excretion to adjustments in renal mecha- 
nisms. 


8610 
Perkoff, G. T., 1959 
K. Eik-nes, C. A. Nugent, H. L. Fred, R. A. 
Nimer, L. Rush, L. T. Samuels, and F, H. Tyler 
STUDIES OF THE DIURNAL VARIATION OF 
PLASMA 17-HYDROXYCORTICOSTEROIDDS IN 
MAN.—Jour. Clinical Endocrinol. and Metabolism, 
19 (4): 432-443. April 1959. 


Only in clinical situations associated with altera- 
tions in consciousness or sleep patterns was there 
significant loss of the diurnal rhythm. The rate of 
removal of hydrocortisone from the plasma was the 
same at various times of the day, but the adrenal 
production of 17-hydroxycorticosteroids (17-OHCS) 
in response to maximally stimulating doses of 
ACTH was less at night than at other times during 
the 24-hour period. Submaximal stimulation of the 
adrenal cortex with ACTH during the late afternoon 
and evening restored to normal the nocturnal 
adrenal response to ACTH. It is suggested that the 
diurnal variation of plasma 17-OHCS depends on 
variations in the rate of secretion of ACTH. The 
change in ACTH secretion apparently is controlled 
by a central nervous system mechanism of unknown 
character, Total reversal of sleep and activity in 
normal subjects results in reversal of the diurnal 
rhythm in plasma 17-OHCS and serum iron levels, 
me ‘ened temperature, (Authors' abstract, modi- 
fi 


8611 
Pre er, V., _ 1961 
V. Stépdn, J. Sercl, Z. Kojecky, and M. Cernoch 
THE DIURNAL VARIATION IN GLUTATHIONE 
LEVELS IN RAT LIVER AND BRAIN. — Physio- 
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logia bohemoslovenica (Praha), 10 (3): 307-311. 
1961. In English. 

Variations in the levels of reduced glutathione in 
rat liver and brain have been investigated in the 
course of the day. Brain GSH remains constant, but 
liver GSH shows a marked diurnal rhythm. Minimum 
values were found in the morning (7:00-11:00 a.m.), 
maximum in the afternoon and evening (3:00, 7:00, 
11:00 p.m.). The variations were statistically sig- 
nificant. Possible causes are discussed. (Authors' 
summary) 


8612 
Raboutet, J., 

C. Bousquet, E. Granotier, and R. Angiboust 
[SLEEPING DIFFICULTIES AND ROUTINE LIFE 
PATTERN CHANGES AMONG FLIGHT PERSONNEL 
DURING LONG-DISTANCE FLIGHT] Troubles du 
sommeil et du rythme de vie chez le personnel 
navigant effectuant des vols 4 longue distance. — 
Médecine aéronautique (Paris), 13 (4): 311-322. 1958. 
In French, with English summary (p. 321). 


1958 


Flight personnel crossing several time zones suf- 
fer from disturbances in the day-night cycle, insom- 
nia being the most objective symptom. An analysis 
of one hundred case histories of air personnel flying 
either the Far East or the North Atlantic lines, re- 
vealed that 78% of the flyers experienced sleeping 
difficulties. External factors such as direction of 
travel around the globe, amount and length of stop- 
overs, and weather conditions influenced the symp- 
toms. Intrinsic factors such as age or individual 
biological differences seemed to have much less in- 
fluence. Other adverse physiological changes at- 
tributable to long-distance flights were found to be 
caused by deviations from the normal thermal cycle, 
by changes in weight, and by nutritional factors such 
as interference with digestive conditioned reflexes. 
Sleeping difficulties are of particular consequence, 
however, because their cumulative effect, as well as 
lack of organic adjustment, are a predominant factor 
of fatigue in air personnel. 


8613 
Ray, J. T., 

O. E. Martin, and E. A. Alluisi 
HUMAN PERFORMANCE AS A FUNCTION OF THE 
WORK-REST CYCLE: A REVIEW OF SELECTED 
STUDIES. —— Nat. Acad. Sci.—Nat. Research 
Council, Washington, D. C. Publication no. 882, 
1961. vili+32 p. 


Within broad limits, performance does not ap- 
pear to vary significantly as a function of the work- 
rest cycle, provided the work-rest and sleep- 
wakefulness ratios are held constant and the peri- 
od of observation does not exceed one week. An 
exception is the decrement commonly observed in 
the performance of certain watchkeeping or vigi- 
lance tasks. Man is apparently capable of main- 
taining high-level performances on various tasks 
while living according to rather rigorous, atypical 
work-rest schedules, at least for short intervals 
of time. It may be postulated, however, that in 
many experiments various adaptive and motiva- 
tional factors might be preventing the occurrence 
of differences in performance, especially under the 
conditions of short-term study. If performance is 
to be measured effectively, tests should be ad- 
ministered under realistic work situations which 
measure not only performance, but also such de- 
rived factors as motivation, learning, and skill. 
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(From the authors' summary and conclusions) (76 
references) 


8614 
Sabadash, E. V., 
and V. R. Soroka 

[THE TWENTY-FOUR HOUR RHYTHM IN URINARY 
EXCRETION OF CERTAIN TRACE ELEMENTS] 
Sutochnyi ritm vyvedeniia nekotorykh mikroele- 
mentov s mochoi. —— Biulleten' eksperimental' noi 
biologii i meditsiny (Moskva), 52 (8): 64-66. Aug. 
1961. In Russian, with English summary (p. 66). 


A study was made of the diurnal rhythm in uri- 
nary excretion of manganese, silicon, aluminum, 
titanium, and copper. The experiments were car- 
ried out on four female dogs with urinary bladder 
fistulas. A diurnal rhythm was observed in the 
volume of urine excreted. Maximal urinary excre- 
tion of trace elements coincided with the period of 
maximum urine excretion (9:00 a.m.). During the 
day excretion of trace elements decreased, arriv- 
ing at a minimum in the period of the minimal 
urine secretion from 9 p.m. to 3 a.m. It is sug- 
gested that the diurnal periodicity of the excre- 
tion of trace elements reflects their diurnal 
rhythm in the blood and the changes in metabolic 
processes as regulated by the central nervous sys- 
tem. 
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Saint Girons, M. C. 1959 
[CHARACTERISTICS OF THE NYCTOHEMERAL 
ACTIVITY RHYTHM IN SOME SMALL MAMMALS] 
Les caractéristiques du rhythme nycthéméral 
d'activité chez quelques petits mammiféres.— 
Mammalia (Paris), 23 (3): 245-276. Sept. 1959. In 
French, with English summary (p. 274). 


The daily activity of several mammals belonging to 
the family of rodents was studied at various seasons 
over a 24-hour period, and it was found that it fol- 
lows a well defined day and night rhythm. The fact 
that the animals under investigation were in captivity 
did not disturb very much the daily rhythm of their 
activity, provided they were given sufficiently large 
cages and the accustomed temperature and light con- 
ditions. The degree and duration of activity was 
measured by placing a pneumatically driven stylus on 
the bottom of the cage which recorded on an oscillo- 
graph the movements of the animals. The observed 
results can be summarized as follows: The dor- 
mouse (Glis glis) is an almost entirely nocturnal 
animal with a long period of activity at the beginning 
of the night and a short activity at dawn. The garden 
mouse (Eliomys quercinus) leaves its shelter only at 
night, but shows diurnal periods of activity. The 
brown field mouse (Apodemus flavicollus) and the 
gray field mouse (Apodemus sylvaticus) are both 
nocturnal, the first with a two hour, the second with 
a one hour secondary rhythm. The field mouse (Mi- 
cromys minutus) and the meadow mouse (Crocidura 
russula) are nocturnal when well fed, but show some 
day activity when the food supply is insufficient. 
These rhythms of activity vary with the seasons and 
solar variations. They are also dependent on the 
amount of food consumed and the feeding time. 











8616 

Semagin, V. N. 1961 
[SLEEP OF MAN IN THE ARCTIC REGIONS] O 
sne liudei v arktike. —— Fiziologicheskii zhurnal 


SSSR (Moskva), 47 (8): 950-957. Aug. 1961. In 
Russian. 
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Diurnal actograms were recorded once a month 
for a year of 92 subjects mainly from the temper- 
ate zones who attended school in the Murmansk 
region. Also, in view of the strictly regimented 
life at the school, similar data were gathered from 
convalescents in Murmansk therapeutic institutions 
who were not subjected to the same routine. It was 
concluded that polar day and polar night did not 
produce any important changes in the diurnal sleep- 
waking rhythm of healthy subjects or convalescents. 
Patients took longer to fall asleep at night during 
the polar day. 





8617 
Shannon, I, L., 1959 
and J. R. Prigmore 
A SEARCH FOR DIURNAL CHARACTERISTICS IN 
HUMAN WHOLE STIMULATED SALIVA,—School of 
Aviation Medicine, Randolph Air Force Base, Tex. 
Report no, 59-46, June 1959. 10p. 


Stimulated whole saliva was collected at two-hour 
intervals from 5:00 a.m. through 9:00 p.m. on three 
different days from the same 29 healthy male sub- 
jects. Volume, certain electrolytes, and correlation 
coefficients were determined. Day-to-day reproduc- 
ibility for the groups was excellent. Significant dif- 
ferences were found in the time means for volume, 
sodium, potassium, and chloride. Significant day- 
by-time interaction demonstrated that subjects did 
not respond similarly in time on each of the three 
days. Thus, no definitely predictable diurnal pattern 
was found. No specific conclusions could be drawn 
regarding the relationship of volume and the salivary 
constituents under study in this experiment. (Au- 
thors' summary) 


8618 
Sharp, G. W. G., 1961 


S. A. Slorach, and H. J. Vipond 
DIURNAL RHYTHMS OF KETO- AND KETOGENIC 
STEROID EXCRETION AND THE ADAPTATION TO 
CHANGES OF THE ACTIVITY-SLEEP ROUTINE. 
— Jour. Endocrinol. (London), 22 (4): 377-385. 
July 1961. 


The diurnal rhythms were investigated of keto- 
and ketogenic steroid excretion in four subjects 
living under standardized conditions of diet, activ- 
ity, and lighting, in Spitzbergen where 24-hour day- 
light persists during the summer. Adaptation to a 
reversed activity (sleep and light, darkness) oc- 
curred in the ketosteroid rhythm in two days, and 
in the ketogenic steroid rhythm in eight days. 
Ketosteroid excretory rhythm may depend immedi- 
ately, and ketogenic steroid ultimately, on habit 
and environment. It is suggested that ketogenic 
steroid rhythm is dependent upon synchronization 
of pituitary and adrenal responsiveness. During re- 
versal of rhythm, adrenocortical activity takes 
place initially in the early "evening" and "night", 
occurring progressively earlier each day until it 
synchronizes with the new time scale. (Authors' 
summary, modified) 


8619 


Sharp, G. W. G. 1961 


REVERSAL OF DIURNAL TEMPERATURE 


RHYTHMS IN MAN. — Nature (London), 190 (4771): 


146-148. April 8, 1961. 


The effects of sudden reversal of the activity- 
sleep and light-darkness schedule on the diurnal 
body temperature rhythms of human subjects are 
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described. During the experiment (made at Spits- 
bergen during the summer months), the activity, 
diet, time of meals, and time of retiring and 
arising were controlled, and the subjects slept with 
blindfolds on to ensure the alternation of light and 
dark. Reversal of the diurnal temperature pattern 
occurred in 3-4 days. It is felt that temperature 
variations depend ultimately on habit and environ- 
ment with light as the most likely controlling 
stimulus. 


8620 


Siegel, P. S. 1961 


FOOD INTAKE IN THE RAT IN RELATION TO 
THE DARK-LIGHT CYCLE. —— Jour. Compar. and 
Physiol. Psychol., 54 (3): 294-301. June 1961. 


Two experiments established the 24-hour ad 
libitum food-intake pattern of rats maintained un- 
der natural dark-light conditions. Maximum intake 
was seen to occur between 7 and 10 p.m. and 2 
and 5 a.m. A third experiment examined the de- 
pendence of this pattern upon the dark-light cycle. 
In rats maintained under constant high ambient il- 
lumination the pattern was found to disappear in 
6 to 10 days. When the rats were returned to the 
dark-light condition, the pattern reappeared within 
2 to 6 days. The fourth experiment assessed the 
relation of duration of fast to subsequent food in- 
take in rats maintained for 45 days under constant 
high ambient illumination. Within a latin-square 
design, food intake was measured following 0, 2, 6 
and 12 hours of food deprivation. A positive mono- 
tonic relation was found. The fifth experiment ex- 
amined the interaction between privation and the 
dark-light feeding cycle. A greater increase in 
subsequent food intake was noted in the animals 
deprived of food during the 5 to 9 p.m. interval 
than in the group fasting from 5 to 9 a.m. 


8621 
Solov'eva, L. M. 1961 


[DIURNAL RHYTHM OF CERTAIN METABOLIC 
PROCESSES IN SUBWAY OPERATORS ON NIGHT- 
SHIFTS] Sutochnaia periodichnost' nekotorykh 
protsessov obmena veshchestv u rabochikh noch- 
nykh smen metropolitena. —— Voprosy pitaniia 
(Moskva), 20 (2): 11-15. March-April 1961. In Rus- 
sian, with English summary (p. 15). 


In spite of drastic changes in the work and rest 
regime associated with activities on nightshifts of 
subway operation,there were no specific changes 
in the diurnal metabolic rhythm of workers. The 
metabolic processes during night activity remained 
essentially the same as during sleep. Non-corre- 
spondence between the reduced metabolic level and 
the need to perform certain activities has a dele- 
terious effect on the organism. Certain dietary 
measures are suggested. 


8622 
Startsev, V. G. 1960 


[A DIURNAL RHYTHM OF THE DIGESTIVE 
TRACT | Sutochnyi ritm pishchevaritel'nogo trakta. 
— Fiziologicheskii zhurnal SSSR (Leningrad), 
46 (4):467-575. April 1960. In Russian, with 
English summary (p. 475). 

The diurnal motor activity of the stomach and 
duodenum was registered graphically in a series 
of experiments on dogs with stomach and duodenal 
fistulae. Simultaneous observations were made of 
the secretion of pancreatic and intestinal juice, 
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and bile. Periodic and continuous activity of the 
stomach alternated approximately one to three 
times during the day, the continuous activity tak- 
ing up a third of the day. The periodic activity 
was seldom continued for the whole 24 hours. 

The time of the day was without effect on either 
type of activity of the stomach and duodenum. 
The periodic and continuous forms of activity pro- 
ceed simultaneously both in the stomach and in 
the duodenum. (Author's summary, modified) 


8623 

Stephens, G. C. 
BIOLOGICAL RHYTHMS, —IRE Trans. Med. 
Electronics, ME-6 (2): 88-92. June 1959. 


Many organisms exhibit cyclical variations in 
physiological parameters which are rather stable 
in period. This suggests the presence of one or 
more oscillator processes deriving energy from 
metabolism which are coupled with biological out- 
put transducers. In a number of cases which have 
been observed, these postulated oscillators are 
self-sustaining in the sense that a cyclicai environ- 
mental input does not appear to be a necessary 
condition for continued oscillation at approximately 
the normal period. Such rhythms exhibit con- 
siderable stability in period over the physiological 
temperature range. Observations varying light and 
temperature indicate that there are stimuli capable 
of shifting the phase, at least of the output, of these 
rhythms. The observation of circadian periods 
suggests that there are also stimuli which are 
normally periodic in the environment and which can 
function to entrain circadian periods to a 24-hr. 
period. This suggestion receives further support 
from observations of the entrainment of 24-hr. 
rhythms to other periods. (From the author's 
summary) 
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Svorad, D. 1958 
DIURNAL CHANGES IN THE BRAIN GLYCOGEN. — 
Experientia (Basel), 14 (12): 452. Dec. 15, 1958. 


The concentration of glycogen was determined at 
6-hour intervals in 5 topographical regions of the 
brain of rats. No significant diurnal changes were 
observed in the cerebral cortex, mesencephalon, 
cerebellum, and medulla oblongata. A significant 
rhythm was found in the glycogen content of the 
diencephalon, with peak concentration coinciding with 
the period of maximal readiness for sleep. 


8625 
Timmerman, J. C., 

G. E. Folk, and S, M. Horvath 
DAY-NIGHT DIFFERENCES OF BODY TEMPERA- 
TURE AND HEART RATE AFTER EXERCISE,— 
Quart. Jour. Exper. Physiol. (London), 44 (3): 258- 
263. July 1959. 


A study of day-night differences in body tempera- 
ture and heart rate was undertaken to evaluate the 
relative importance of daily activity and central 
nervous factors in the control of 24-hour rhythms. 
The effects of moderate exercise upon body tempera- 
ture and heart rate at 11 A.M. and 11 P.M. were 
studied in a series of 10 male subjects. The results 
of the study indicate that the day-night differences 
of heart rate and body temperature are governed 
partly by environmental factors, but also by 
intrinsic factors. Evidence was found that the two 
rhythms represented by these differences are 
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normally dissociated in some subjects. (Authors' 
abstract) 


8626 
Vasil'ev, I. G., 
L. P. Zimnitaskaia, E. L. Skliarchik, K. M. 
Smirnov, B. G. Filippov, S. A. Khitun, and A. M. 
Shatalov 
THE DIURNAL RHYTHM OF WORKING EFFICIENCY 
IN MAN.—Sechenov Physiol. Jour. USSR (Pergamon 
Press, New York), 43 (9-12): 755-761. [1958]. 
English translation of item no. 6778, vol. VI. 


1958 


8627 

Walker, J. 1961 
SHIFT CHANGES AND HOURS OF WORK. — Oc- 
cupational Psychol. (London), 35 (1-2): 1-9. Jan.- 
April 1961. 


A review is given of three studies of shift work- 
ing: (1) a three-shift system with 16-hour long 
night shifts; (2) day and night two-shift systems; 
and (3) shift starting and stopping times in three 
shift systems. The first study revealed that em- 
ployees were prepared to work unusually long hours 
on a night shift in return for extended periods of 
rest and leisure. No firm conclusions emerged 
from the second and third studies concerning ar- 
rangements of shift cycles which would reduce ab- 
sence and increase output. More information is 
needed on the physiological, psychological, socio- 
logical, and domestic advantages and disadvantages 
of different types of shift cycles. 


6028 
Wehmeyer, H., 
and H. Caspers 

[BIOELECTRIC REGISTRATION OF THE SLEEP- 
WAKE RHYTHM IN ANIMALS] Bioelektrische Regis- 
trierung der Schlaf-Wach-Periodik beim Tier. — 
Pflugers Archiv fir die gesamte Physiologie (Ber- 
lin), 267 (3): 298-306. Aug. 5, 1958. In German. 


A technique is described for the quantitative indi- 
cation of sleeping and waking periods by recording 
of a continuous electroencephalogram. Sleep is in- 
dicated by a decrease in frequency and increase in 
amplitude of the electrocortical macrorhythm. Con- 
tinuous recordings of sleeping and waking cortical 
activity have been obtained for up to 44 hours in rats. 
The method is a useful indicator of the effects of 
drugs on the sleeping and waking rhythm. 
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8629 
Wesson, L. G., 
and D. P. Lauler 

DIURNAL CYCLE OF GLOMERULAR FILTRATION 
RATE AND SODIUM AND CHLORIDE EXCRETION 
DURING RESPONSES TO ALTERED SALT AND 
WATER BALANCE IN MAN. — Jour. Clinical In- 
vestigation, 40 (11): 1967-1977. Nov. 1961. 


Observations on three quiescent males showed 
that the normal diurnal cycle of renal filtration 
rate exhibits a characteristic nocturnal minimum 
and a diurnal maximum with an amplitude of 25- 
30% of the mean. Under fluid loading by saline in- 
fusion, chronic water loading supported by vaso- 
pressin injections, or salt retention induced by de- 
oxycorticosterone acetate injections, the diurnal 
filtration cycle tends to widen the daytime maxi- 
mum. Under fluid deletion with a low salt diet the 
cycle tends to decrease in amplitude and mean 
level. A quantitative correlation exists between fil- 
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tration and chloride excretion during the normal 
cycle, while a qualitative correlation is observed 
during fluid loading or depletion. It is suggested 
that an unknown humoral system, provisionally 
termed "glomerulokinin", is the determiner of the 
normal filtration cycle and the subsequent changes 
related to the alteration in body salt or fluid bal- 
ance. (Authors' summary, modified) (57 references) 


8630 

Williams, E, S. 
SLEEP AND WAKEFULNESS AT HIGH ALTI- 
TUDES.—Brit. Med, Jour., 5116: 197-198. Jan, 
24, 1959. 


The sleep habits of three men aged 30-33 years 
and a woman aged 26 were studied for about two 
months of normal life and during an expedition to 
the Karakoram Mountains of West Pakistan. The 
average number of hours of sleep per day while 
living between 10,000 and 20,000 ft. was greater 
than the average when below this level. There was 
a tendency, imposed by the environment, for the 
diurnal sleep/wakefulness pattern to coincide with 
the diurnal light/darkness cycle. The number of 
nights of interrupted sleep was greater above 
10,000 ft. than during life in England, but the 
tendency to experience this showed a marked indi- 
vidual variation. The tendency to take naps was 
not correlated with broken sleep, but appeared to 
be an individual idiosyncrasy. 
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8631 
Wittersheim, G., 


1958 
F. Grivel, and B. Metz 
[APPLICATION OF A MULTIPLE-CHOICE TEST 
WITH CONTINUOUS REGISTRATION OF RE- 
SPONSES, ERRORS, AND REACTION TIME TO THE 
STUDY OF THE SENSORIMOTOR EFFECTS OF IN- 
VERSION OF THE NYCTOHEMERAL RHYTHM IN 
THE NORMAL MAN] Application d'une épreuve de 
choix multiple avec enregistrement continu des | 
réponses, des erreurs et des temps de reaction a 
l'étude des effects sensori-moteurs de l'inversion 
du rythme nycthéméral chez 1'Homme normal. — 
Comptes rendus de la Société de biologie (Paris), 
152 (7): 1194-1198. 1958. In French. 


Two subjects were required to perform a task 
consisting of a directional lever response to the 
presentation of numbers during five consecutive 
daily periods (9 A.M.-5 P.M.) and during five nightly 
periods (11 P.M.-6 A.M.). The diurnal rhythm of 
sleep was reversed during the week in which nightly 
tests were conducted, The frequency of responses, 
number of errors, and reaction time were fairly uni- 
form throughout a given daily period of testing. A 
similar uniformity of performance was observed 
during a given nightly testing session in one subject, 
while the number of responses and reaction time 
declined in a subject unable to adjust to the changed 
rhythm of sleep. 


8632 
Wright, V. 


1959 
FACTORS INFLUENCING DIURNAL VARIATION OF 
STRENGTH OF GRIP,—Research Quart., 30 (1): 
110-116. March 1959, 


In 75 tests on 35 subjects a diurnal variation in 
strength of grip was observed; 23 tests showed that 
there was a profound fall in grip strength during the 
night, which usually returned by 9:00 a.m. Repeated 
testing, beginning tests at different times, and stay- 
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ing awake at night did not alter the pattern. The 
rapid recovery of strength following immobilization 
of the arm in plaster for varying lengths of time sug- 
gests that immobilization is not the sole causative 
factor. A diurnal variation of body temperature par- 
allel with the strength of grip was noted, and experi- 
ments in which the subject's temperature was artifi- 
cially increased and decreased suggest that the 
relation between the two is close. (From the au- 
thor's summary) 


8633 

Yoshimura, H. 1958 
SEASONAL CHANGES IN HUMAN BODY FLUIDS. — 
Japanese Jour. Physiol. (Nagoya), 8: 165-179. 1958. 


Monthly studies were made of the blood of 8 sub- 
jects in order to determine the effect of climatic 
changes on body fluids. Serum specific gravity, 
protein concentration, hematocrit, and concentra- 
tions of sodium, potassium, and chlorine were found 
to decrease in summer, while serum water content, 
total blood volume, and the Na/K ratio were in- 
creased. Total serum protein showed no seasonal 
variation, indicating that the changes in blood volume 
were due to changes in water content. Increases 
were also observed in summer in total body water, 
extra-cellular fluid, and intracellular fluid. Total 
serum Na and Clwere increased in summer, while 
total K was decreased, suggesting that the seasonal 
changes in water and salt content represented a 
metabolic alteration rather than a shift of tissue 
fluid into blood. Observations of water metabolism 
in four subjects during one week in February, May, 
August, and November revealed a decrease in urine 
excretion during summer, with increases in total 
water intake, perspiration, and serum content of 
antidiuretic substance. It is concluded that climatic 
effects such as the loss of water through perspira- 
tion evoke a compensatory response from the central 
regulatory mechanism of water metabolism, including 
the osmoregulatory center and pituitary glad. 


d. Hibernation 


8634 

Brock, M. A. 1961 
HIBERNATION AND COLD STORAGE EFFECTS ON 
THE PHOSPHATES IN HAMSTER BLOOD.—Har- 
vard Univ. Biological Labs., Cambridge, Mass.; is- 
sued by Arctic Aeromedical Lab., Fort Wainwright, 
Alaska (Project no. 8240-25). Technical Report no. 
60-47, Oct. 1961. 10p. 


No significant changes from control levels were 
found in phosphate fractions of erythrocytes and 
plasma analyzed in cold-exposed golden hamsters 
(Mesocricetus auratus). The effect of depressed 
temperature on red cells after 3 days of hibernation 
or storage was reflected in decreased easily hydro- 
lyzable phosphate and increased difficultly hydrolyz- 
able phosphate. These changes were interpreted as 
probably the result of diminished removal of triose- 
phosphate followed by an increase in phosphorylated 
hexoses. Adenosine diphosphate was not rephospho- 
rylated at a rate equal tothe esterification of hexoses 
by adenosine triphosphate, and a diminution of ATP 
occurred. Furthermore, significant increases in 
inorganic phosphate occurred in hibernator's eryth- 
rocytes and plasma. These were accounted for in 
the plasma as the result of phosphatase action on 
phospholipids. In erythrocytes, the other organic 
phosphate compounds must contribute to this fraction. 
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Six hours following the initiation of arousal from hi- 
bernation, an almost complete return to control val- 
ues for phosphate fractions was observed. (Author's 
abstract) 


8635 

Brock, M. A. 1961 
PRODUCTION AND LIFE SPAN OF ERYTHROCYTES 
DURING HIBERNATION IN THE GOLDEN HAMSTER. 
—Harvard Univ. Biological Labs., Cambridge, 
Mass.; issued by Arctic Aeromedical Lab., Fort 
Wainwright, Alaska (Project no. 8240-25). Technical 
Report no. 60-29, Oct. 1961. 17 p. 


One day following radioiron injection, the concen- 
tration of the isotope in erythrocytes of control ham- 
sters was 14.1 times the concentration inhibernators' 
erythrocytes during the second day of hibernation. 
During this same period, hibernators' plasma con- 
tained 4.62 times the control concentration of radio- 
iron. At definite times after tagging, the activity of 
chromium®!-labeled erythrocytes was measured in 
warm- and cold-exposed animals and in hamsters 
after measured periods of hibernation. Inthe active an- 
imals, the potential erythrocyte half-life was approx- 
imately 40 days; the effective half-life was about 15 
days. Retardation of senescence and the virtual ab- 
sence of random destruction in erythrocytes of hiber- 
nating hamsters increased the potential erythrocyte 
life to approximately 160 days. Both the minimal 
metabolic activity of the animal and the retardation 
of intrinsic senescent processes in erythrocytes 
were considered to be responsible for the diminished 
erythropoietic stimulus in hibernating hamsters. Ra- 
dioiron transport across the cell membrane, its in- 
corporation into hemoglobin, and mitotic activity of 
narrow erythroid elements were component processes 
of erythropoiesis which were probably retarded. 
(Author's abstract) 


8636 

Eliassen, E. 1961 
CHANGES OF BLOOD VOLUME IN THE PRE-HI- 
BERNATING AND DEEP-HIBERNATING HEDGE- 
HOG. —— Nature (London), 192 (4807): 1047-1049. 
Dec. 16, 1961. 


Previous work has shown that the blood volume 
decreases in deep-hibernating animals to about 
2-3% of the body weight. As the volume and the 
red blood cell count decrease in the pre-hibernat- 
ing period, the weight of the spleen increases to an 
amount greater than in either active or deep-hiber- 
nating hedgehogs. When animals were aroused dur- 
ing deep-hibernation, their blood volume did not 
reach the level of the active-summer hedgehogs. 
About one-third of the blood is lost, but the level 
is reached rapidly during arousal. It is concluded 
from this and previous information that the lowered 
blood volume in the aroused animals is due to the 
destruction of the red blood cells. Plasma excre- 
tion was found to increase during the pre-hiber- 
nating period until it reaches the low level of the 
deep-hibernating period. Lowering of the total 
blood volume is the net effect of red blood cell 
destruction and plasma excretion. 


8637 
Eliassen, E., 
and H. Leivestad 
SODIUM AND POTASSIUM CONTENT IN THE 
MUSCLES OF HIBERNATING ANIMALS. —— Nature 
(London), 192 (4801): 459-460. Nov. 4, 1951. 
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The hedgehog, Erinaceus europaeus L., and the 
bat, Myotis daubentonii L. showed a higher con- 


stant, yearly content of muscle sodium in compari- 
son to other mammals. On the other hand, potas- 
sium content changed throughout the year. In the 
hedgehog potassium increased just prior to deep 
hibernation and reached a peak in December when 
it then began decreasing. In the bat this same gen- 
eral pattern existed. Along with the increased po- 
tassium in the hedgehog there was a marked he- 
molysis equalling one-third of the total erythrocyte 
count. It is suggested that the potassium set free 
during this hemolysis is accumulated by the tissue 
and thereby accounts for the rise in potassium just 
prior to deep hibernation. 


8638 
Folk, G. E., 


and M. R. Meltzer 
INFLUENCE OF HIBERNATION UPON A 
MAMMALIAN ACTIVITY RHYTHM [Abstract |.— 
Anatomical Record, 131 (3): 555. July 1958. 


Hibernating ground squirrels exposed to light 
for 12 hours daily showed a tendency to awaken 
from dormancy (every 1-18 days during a 4-month 
period) during periods of light, and to return to 
hibernation during darkness. It is hypothesized 
that there exist regular periods of shallow and 
deep hibernation, perhaps of about 12 hours each, 
and that awakening may occur when either endog- 
enous stimuli or the light cycle coincide with the 
shallow phase. 


8639 
Folk, G. E., 


1958 
M. R. Meltzer, and R. E. Grindeland 

A MAMMALIAN ACTIVITY RHYTHM INDEPEND- 

ENT OF TEMPERATURE.—Nature (London), 

181 (4623): 1598. June 7, 1958. 


Observations were made of the pattern of 
hibernation in 11 ground squirrels exposed to 
an ambient temperature of 6° C. and a daily 12- 
hour cycle of light and darkness. All animals 
hibernated intermittently for 4 months, awakening 
after intervals of dormancy lasting from 1 to 18 
days. Sixty-three per cent of the squirrels awoke 
from the dormant condition in light, and 57% went 
into hibernation in darkness. The findings suggest 
that there are regular periods of shallow and deep 
hibernation which are independent of temperature, 
and that awakening may occur when the light cycle 
or endogenous stimuli coincide with the shallow 
phase. 


8640 
Hannon, J. P. 


1959 
THE EFFECT OF TEMPERATURE ON MYO- 
CARDIAL ADENINE NUCLEOTIDE LEVELS 
AND THE ACTIVITY OF VARIOUS OXIDASES 
IN RABBITS AND ARCTIC GROUND SQUIRRELS. — 
Arctic Aeromedical Lab., Ladd Air Force Base, 
Alaska. Technical Report no. 59-2, Nov. 1959. 
iii+16 p. 

Certain physiological and biochemical properties 
of the hearts of rabbits (non-hibernators) and 
active arctic ground squirrels (hibernators) were 
compared. When the anesthetized intact animals 
were rendered hypothermic in ice water, ventricular 
tissue removed from rabbits with rectal temperatures 
of 15° C, showed that a conversion of ATP to ADP had 
occurred. Lowering the body temperature to 15° C. 





2. BIOLOGY 8641-8645 


in squirrels had no effect on ventricular ATP levels. 8643 
At both normal and hypothermic temperatures, Hoffman, R. A., 1958 
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squirrel ventricles contained considerably more 
adenine nucleotide (ATP and AMP) than rabbit 
ventricles. Measurements were made of the levels 
of several different ventricular oxidase activities 
at 38° and at 15°. At 38° squirrels exhibited a 
higher glutamic but a lower 3-hydroxybutyric-, 
malic-, and succinic-oxidase activity than rabbits. 
At 15° similar species differences were found. 
(Author's abstract) 


8641 
Hannon, J. P., 1961 
D. A. Vaughan, and R. J. Hock 

THE ENDOGENOUS TISSUE RESPIRATION OF THE 
ARCTIC GROUND SQUIRREL AS AFFECTED BY 
HIBERNATION AND SEASON.—Arctic Aeromedical 
Lab., Fort Wainwright, Alaska (Project no. 8247-17). 
Technical Report no. 60-44, May 1961. 10 p. 


A study was undertaken of the effects of season 
(autumn versus spring), short- and long-term 
hibernation, and arousal from hibernation on the 
endogenous respiration of cerebral, myocardial, 
hepatic, and skeletal muscle tissue of arctic ground 
squirrels. The species differences in tissue 
respiration between laboratory rats and ground 
squirrels were also investigated. In the ground 
squirrels, all tissues except liver exhibited higher 
rates of endogenous respiration in the autumn than 
inthe spring. Liver respiration was unaffected 
by season. In all tissues, the hibernating state 
was associated with a reduction in endogenous 
respiration as measured at 38° C. This reduction 
was apparent after one to three days in muscle 
and liver tissue and after six to nine days in brain 
and heart tissue. Arousal from hibernation pro- 
duced a partial to complete recovery of the pre- 
hibernation respiratory rates. Experiments on the 
capacity of the liver to oxidize citrate suggested 
that these hibernation-induced changes in respira- 
tion were attributable to changes in the catalytic 
capacity of the tissue. The brain and heart respira- 
tion were higher in the squirrel than the rat, while 
the converse was true for liver and muscle tissue. 
(Authors' abstract) 


8642 
Harrington, J. D., 1959 
and R. M. Nardone 
HEPATIC FUNCTION OF THE GOLDEN HAMSTER 
AFTER EXPOSURE TO COLD AND DURING HIBER- 
NATION.—Amer. Jour. Physiol., 196 (4): 910-912. 
April 1959. 


The effect of forced hypothermia, long term cold 
exposure and hibernation on liver function of the 
golden hamster was studied in order to ascertain the 
role of the liver in survival of a hibernator under 
cold stress. The bromsulphalein test for liver func- 
tion indicated no liver damage from forced hypo- 
thermia and 3.5% liver impairment from long-term 
cold exposure. The colloidal red flocculation test 
for liver function showed an upset of serum albumin/ 
globulin ratio after long cold exposure and during 
hibernation. This was correlated with prolongation 
of blood clotting time observed during hibernation. 
These factors are used to exemplify the importance 
of the liver in hibernal physiology. (Authors' 
abstract) 
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and M. X. Zarrow 
SEASONAL CHANGES IN THE BASOPHILIC CELLS 
OF THE PITUITARY GLAND OF THE GROUND 
SQUIRREL (CITELLUS TRIDECEMLINEATUS).— 
Anatomical Record, 131 (4): 727-735. Aug. 1958. 


Monthly determinations of the basophilic activity of 
the pituitary gland were made by the periodic acid- 
Schiff staining method in ground squirrels. Maximum 
activity of field animals was observed from Febru- 
ary to July. During the summer, the pituitary gland 
decreased in weight, size, and vascularity, and the 
basophiles became smaller, less abundant, and less 
active. Minimum activity was observed in August, 
at the time of normal withdrawal into hibernating 
burrows. Laboratory animals exposed to a tempera- 
ture of 22-25 C. showed further involution and inac- 
tivity during October and November, and a resump- 
tion of pituitary activity during the latter stages of 
the hibernating period (December-January). In some 
cases hibernation was observed in March, at the time 
of maximum pituitary activity. It is suggested that 
thyrotropin synthesis and release occur during the 
latter stages of hibernation, but that the reciprocal 
control between the pituitary and thyroid glands is 
not operative until after spring arousal. 


8644 
Kayser, C., 1958 


F. Lachiver, and M. L. Rietsch 
[OXYGEN CONSUMPTION AND CARDIAC FRE- 
QUENCY IN THE DORMOUSE (ELIOMYS QUERCI- 
NUS) EXPOSED TO LOW TEMPERATURE | La con- 
sommation d' oxygene et la fréquence cardiaque du 
Lérot (Eliomys quercinus) séjournant a basse tem- 
pérature.—Comptes rendus de la Société de biologie 
(Paris), 152 (12): 1810-1812. 1958. In French. 


Dormice maintained at a temperature of 5° C. in 
August were found to exhibit rates of oxygen con- 
sumption varying from 50 ml./kilogram of body 
weight/hour in hibernation to 3500 ml./kg./hour in 
the non-hibernating state. Minimal oxygen consump- 
tion during hibernation and instances of high oxygen 
consumption (non-hibernating intervals) decreased 
Steadily with continued cold exposure in the following 
months. Histological examination of the thyroid re- 
vealed no differences between the hypothermia oc- 
curring in August and true hibernation in December. 


8645 
Kayser, C., 1958 


and A. Petrovic 
[ROLE OF THE ADRENAL CORTEX IN THE 
MECHANISM OF HIBERNAL SLEEP] Réle du 
cortex surrénalien dans le mécanisme du sommeil 
hivernal.—-Comptes rendus de la Société de 
biologie (Paris), 152 (3): 519-522. 1958. In French. 


The course of hibernation was observed during 
exposure to a temperature of 7° C. in winter in 
adrenalectomized hamsters treated or not with 
cortisone or desoxycorticosterone. Untreated 
adrenalectomized animals failed to hibernate, and 
died after exposure to cold ior an average of 30 
days. Administration of desoxycorticosterone re- 
sulted in hibernation at a rate (in duration of sleep) 
50% that of control animals, while cortisone 
allowed hibernation at a rate of 20% of normal. 
Histological studies of the adrenal cortex of normal 
hamsters in October and in June revealed an in- 
crease in the size of the glomerular region in the 
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prehibernating period, a slight increase in cyto- 
plasmic ribonucleic acid, and a significant decrease 
in lipid content. The fascicular area often showed 
an increase in cellular and nuclear volume in 
Obtober, an increase in the number of nucleoli, and 
an increased lipid content. In December, lipid 
storage in the cortex was greatly increased, indi- 
cating a reduction in adrenal activity. 


8646 
Lachiver, F., 
and C. Kayser 

[HYPOTHERMIA AND HIBERNATION: EFFECT OF 
FASTING AND COLD EXPOSURE ON THE INDUC- 
TION OF DEEP HYPOTHERMIA IN A HIBERNATOR 
IN SUMMER] Hypothermie et hibernation: effet du 
jeGine et du séjour au froid sur l'induction d'une 
hypothermie profonde chez un hibernant en été. — 
Comptes rendus de la Société de biologie (Paris), 
152 (12): 1807-1809. 1958. In French. 


Dormice exposed to a temperature of 6.5° C. in 
July became hypothermic within 96 hours when 
maintained in small, individual cages without 
nesting material, but did not become hypothermic 
if kept in a common cage with nesting material. 
Hypothermia occurred during cold exposure from 
August to December despite the presence of nesting 
material, with the percentage of days of sleep in- 
creasing from 8.8 in August to 92.7 in December. 
Fasting of animals during cold exposure resulted 
in light hypothermia in all animals within 60 hours 
in July, and within 48 hours in August. An appar- 
ently more successful adaptation to cold and fasting 
occurred in July, when body weight loss was 0.7% 
during the first 24 hours, than in August, with a 
24-hour weight loss of 9.1%. It is concluded that 
the increasing frequency of hibernation in the 
autumn months is indicative of an endogenous, as 
well as environmental factor in the production of 
hibernation. 
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8647 
Lyman, C. P., 

and R. C. O'Brien 
CIRCULATORY CHANGES IN THE 13-LINED 
GROUND SQUIRREL DURING THE HIBERNATING 
CYCLE.—Harvard Univ., Cambridge, Mass.; is- 
sued by Arctic Aeromedical Lab., Fort Wainwright, 
Alaska. Technical Report no. 60-24, April 1961. 

18 p. 

This paper is a description of the changes which 
take place in the blood pressure, body temperature, 
and EKG during the hibernating cycle of the 13-lined 
ground squirrel (Citellus tridecemlineatus} and the 
effect of drugs during various parts of this cycle. 
(Authors' abstract) 
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Lyman, C. P. 1961 
HOMEOSTASIS IN HIBERNATION.—Harvard Med- 
ical School. Dept. of Anatomy, Boston, Mass.; 
issued by Arctic Aeromedical Lab., Fort Wainwright, 
Alaska (Project no. 8240-25). Technical Report no. 
61-10, Oct. 1961. 8 p. 

The entire cycle of hibernation is under precise 
physiological control. Preparations for hibernation 
take place in various species and include involution 
of endocrine glands, fattening, desaturation of depot 
fat and storage of food. Reductions in oxygen con- 
sumption, respiratory rate, and heart rate occur 
before a decline in body temperature as the animal 
enters the hibernating state. Animals may rewarm 
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transiently as they enter hibernation. As the heart 
slows, preipheral resistance increases, thus keeping 
the blood pressure at reasonable levels. Although 
serum magnesium is high in mammals during hiber- 
nation, no other marked biochemical change has been 
universally noted. During hibernation mammals 
respond to dangerously low ambient temperatures 

by increasing their metabolic rate. They are sen- 
sitive to high inspired CO2 or low O02. They are 
poised to wake naturally from hibernation or if phys- 
ically disturbed. During arousal, oxygen consump- 
tion and heart rate may increase one hundred-fold, 
and the warming process is confined to the anterior 
portion of the body by differential vasoconstriction 
until the final phase of arousal. Arousal is a 
prodigious physiological effort, which would be 
cataclysmic if not fully coordinated. (Author's ab- 
stract) 


8649 

Lyman, C. P. 1958 
METABOLIC ADAPTATIONS OF HIBERNATORS. — 
Federation Proceedings, 17 (4): 1057-1060. Dec. 
1958. 


Types of hibernation found in the various orders 
of hibernators are described, and the causes of on- 
set of hibernation, metabolic changes, and the pro- 
cess of arousal are discussed. It is concluded that 
hibernation represents a precarious method of sur- 
vival in diverse groups under ecological conditions 
in which increased metabolic expenditure in re- 
sponse to cold is impossible because of lack of food. 


8650 
Mayer, W. V., 
and S. Bernick 

COMPARATIVE HISTOLOGICAL STUDIES OF THE 
STOMACH, SMALL INTESTINE, AND COLON OF 
WARM AND ACTIVE AND HIBERNATING ARCTIC 
GROUND SQUIRRELS, SPERMOPHILUS UNDULA- 
TUS.—Anatomical Record, 130 (4): 747-757. April 
1958. 


Histological studies were made of the stomach, je- 
junum, and colon of hibernating and non-hibernating 
Arctic ground squirrels. Hibernation produced apro- 
gressive increase in the mucus content of the super- 
ficial cells of the stomach, spreading of stored mu- 
cus to the mucous neck and chief cells, and a decrease 
in the number and activity of the parietal and chief 
cells. The number of mitotic figures observed in the 
crypts of Lieberkiuhn of the small intestine was re- 
duced after one week of hibernation, and eliminated 
after three months. The staining of the secretory 
Paneth cells of the small intestine became less in- 
tense during hibernation, and the amount of mucus in 
the goblet cells of the epithelium of the large intes- 
tine was reduced. Twenty-four hours after awaken- 
ing from hibernation, the cells of the digestive tract 
were essentially normal. The histological changes 
observed during hibernation are attributed to the ces- 
sation of digestive activity and the necessity to pre- 
vent autodigestion of the mucous membrane of the 
stomach by residual acids or enzymes. 


1958 


8651 
Mayer, W. V., 
and S. Bernick 
A COMPARATIVE STUDY OF THE DENTIN, PER- 
IODONTIUM AND ALVEOLAR BONE OF WARM AND 
AWAKE AND HIBERNATING ARCTIC GROUND 
SQUIRRELS, SPERMOPHILUS UNDULATUS [Ab- 


1958 


stract].—Anatomical Record, 131 (3): 580. July 1958. 
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2, BIOLOGY 


Hibernation in Arctic ground squirrels produces 
disturbance of the calcification of the incisal dentin, 
with a marked increase in the number of interglobu- 
lar spaces in the deficient dentin. The spongiosa of 
both interseptal and interradicular bone shows osteo- 
porosis, and in some cases there appears calculus in 
the interproximal gingivae. After 3 weeks of hiber- 
nation, the interproximal region of the premolars 
shows a loss of trabeculation, with pocket formation 
on both mesial and distal surfaces of adjacent teeth, 
extending in some cases to the lower half of the root. 
After one month, the periodontal pocket has extended 
to the apex of the root, and downgrowth of epithelial 
attachment may proliferate into the interradicular 
region. The invasion of the epithelium into the bifur- 
cation region is accompanied by disorganization of the 
attachment fibers and a lowering of the alveolar bone. 
In come cases no bone remains in the interradicular 
region, and apical abcesses with inflammatory inva- 
sion of surrounding connective tissue may occur. 
(Quoted in part) 


8652 
Mayer, W. V., 
and S. Bernick 
EFFECTS OF HIBERNATION UPON THE SUBMAX- 
ILLARY GLAND OF THE ARCTIC GROUND SQUIR- 
REL, SPERMOPHILUS UNDULATUS [Abstract]. — 
Anatomical Record, 132 (3): 475. Nov. 1958. 


Hibernation of Arctic ground squirrels for 3 
months resulted in a decrease in the size of cells, 
“piling up" of the nuclei, and narrowing of the lumina 
in the submaxillary gland. After one week of hiber- 
nation, the number of granules in the distal parts of 
cells adjacent to the lumina of the ducts decreased, 
and after 3 months disappeared. After 3 months the 
acinar cells of the serous portions of the gland tended 
to collapse. Twenty-four hours after awakening, the 
appearance of the gland was essentially normal. 
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8653 

Menaker, M. 1959 
ENDOGENOUS RHYTHMS OF BODY TEMPERATURE 
IN HIBERNATING BATS. —Nature (London), 184 
(4694, Suppl. 16): 1251-1252. Oct. 1959. 


Bats were removed from their natural site of hi- 
bernation and maintained at a temperature of approx- 
imately 6° C. They were then placed in a dark, 
moisture-controlled chamber at a constant tempera- 
ture of 8-10° C. Rectal temperature was recorded 
continuously. It was found that a rise in temperature 
occurred rhythmically at a period of about 24 hours, 
from a base temperature approximately equal to that 
of the chamber. In the case of bats collected in the 
autumn, when hibernation was not well established, 
the rise above the temperature of the chamber did not 
excede 1.5 degrees. Experiments conducted after a 
longer period of hibernation, however, demonstrated 
a rise of at least 15° in some instances. In the latter 
case, temperature rises varied greatly, on some days 
not occurring at all. The periodicity of the rises was 
nevertheless unaffected by the degree of fluctuation. 


8654 
South, F. E., 
and H. Jeffay 
ALTERATIONS IN SERUM PROTEINS OF HIBER- 
NATING HAMSTERS,— Proc. Soc. Exper. Biol. and 
Med., 98 (4): 885-887. Aug.-Sept. 1958. 


Determinations were made of serum protein frac- 
tions and hematocrit values before, during, and 1-2 
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days after hibernation in hamsters exposed to a 
temperature of 5° C. Hemoconcentration during hi- 
bernation was indicated by a 34% increase in hema- 
tocrits, associated with increases in total serum 
protein and serum albumin concentrations. The con- 
centratior of alpha-globulin was unchanged, indicat- 
ing that the total circulating amount was decreased. 
Beta-globulins showed an increase before and during 
hibernation which could not be accounted fgr by he- 
moconcentration. The concentration of gamma- 
globulin was markedly decreased during hibernation. 
Hematocrits and serum proteins generally decreased 
to normal values upon arousal. 


8655 
Suomalainen, P., 
and V. J. Uuspaa 
ADRENALINE/NORADRENALINE RATIO IN THE 
ADRENAL GLANDS OF THE HEDGEHOG DURING 
SUMMER ACTIVITY AND HIBERNATION. —Nature 
(London), 182 (4648): 1500-1501. Nov. 29, 1958. 


Biological assays were made of the adrenal con- 
tents of noradrenaline and adrenaline in hedgehogs 
during natural hibernation and at other seasons of the 
year. The noradrenaline content of the adrenals was 
observed to fall in September, prior to hibernation, 
and to remain at a very low level during deep hiber- 
nation in the winter. Adrenaline content increased 
markedly during hibernation and decreased after 
emergence from hibernation in the spring. Adrenal 
noradrenaline was increased shortly prior to and 
after the end of hibernation. Histochemical meas- 
urements of noradrenaline and total catecholamines 
revealed a similar pattern of change throughout the 
year. The results suggest development of an alarm 
reaction in response to cold stress during the autumn, 
with the adrenal cortex passing into the resistance 
stage of the adaptation syndrome shortly prior to and 
during hibernation. The findings also support the 
hypothesis that the physiological production of the 
different catecholamines in the adrenal glands is con- 
trolled by separate hypothalamic centers. 
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8656 
Zimny, M.L., 
and R. Gregory 
HIGH-ENERGY PHOSPHATES DURING LONG- 
TERM HIBERNATION,——Science (Washington), 
129 (3359): 1363-1364. May 15, 1959, 


Adenosine triphosphate (ATP) and phosphocrea- 
tine (PC) showed contrasting levels in ground 
squirrel muscle and liver after short and long 
periods of hibernation. In prolonged hibernation 
cardiac and skeletal muscle PC continued to main- 
tain ATP, but at lower levels. In the liver, control 
levels for these compounds were regained. (Authors' 
abstract, modified) 
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8657 

Zimny, M. L. 
HISTOLOGICAL STUDIES OF THE GROUND 
SQUIRREL ADRENAL FOLLOWING HIBERNATION 
AND COLD EXPOSURE.—aAnatomical Record, 
135 (4): 279-283. Dec. 1959. 


Absolute cortical volume of the adrenal decreased 
in both hibernating and cold exposed animals. How- 
ever, in relationship to body weight, total glandular 
volume in hibernants remained the same. The most 
marked increase in volume was shown by the 
medulla in the cold-exposed animals illustrating a 
calorigenic response. Lipid material was concen- 
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trated in the zona glomerulosa of adrenals from 
control and cold-exposed animals and the medullary 
chromaffin response was the same. In addition to 
the zona glomerulosa, the adrenals of hibernating 
animals showed a concentric pattern of lipid in the 
zona reticularis. The medullary staining response 
was most marked in adrenals from this group. 
Periodic acid-Schiff positive material was seen in 
the conne¢tive tissue components of all glands but 
was not specific for any cell area. The depressed 
metabolism and lack of bodily movements, charac- 
teristic of hibernation, may account for the storage 
phenomenon of hormone material in the cortex and 
medulla. Since the adrenals from the control and 
cold-exposed animals showed no histochemical dif- 
ferences, cold apparently is not a stress agent to the 
ground squirrel. (Author's summary) 


e. Biological Orientation and Navigation 


8658 

Fromme, H. G. 1961 
[INVESTIGATIONS OF THE CAPACITY FOR ORI- 
ENTATION IN NOCTURNALLY MIGRATING SMALL 
BIRDS] Untersuchungen iiber das Orientierungsver- 
mdgen nachtlich ziehender Kleinvégel. —— Zeit- 
schrift fiir Tierpsychologie (Berlin), 18 (2): 205- 
220. May 1961. In German, with English summary 
(p. 219). 


A method was developed which permitted the 
electrical-mechanical registration of the preferred 
migratory direction of nocturnal migrating birds. 
As previous investigations have shown, robins 
(Erithacus rubecula) can retain the preferred di- 
rection which corresponds to the natural migratory 
direction without optical reference points. White- 
throats (Sylvia communis) also retain their natural 
migratory direction as far as can be judged from 
our small amount of experimental evidence. In a 
climatic experimental chamber, that is, in an en- 
closed steel room the robins could not find their 
natural migratory direction. Investigations in an 
artificial magnetic field were inconclusive. Robins 
which were exposed to an artificial day in which 
the periods of light and darkness were shifted for 
six hours contrary to natural conditions maintained 
their normal direction of migration. A direct in- 
fluence by the sight of the sunset apparently does 
not exist. The exactness of the preferred direction 
is independent of the amount of jumping activity. 
The direction of migration in spring is apparently 
held more precisely than in fall. (Author's sum- 
mary) 


8659 

Galler, S. R. 1961 
RELEVANCE OF BIOLOGICAL ORIENTATION RE- 
SEARCH TO THE FIELD OF BIO-ASTRONAUTICS. 
—Aerospace Med., 32 (6): 535-540. June 1961. 


The first area of interaction between basic bio- 
logical research and space technology includes the 
development of man-machine systems which can be 
derived from investigations of orientation systems 
in organisms. Various examples of orientation in 
bats, endogenous rhythms, geotropisms, migration 
and homing of animals, information storage, pattern 
recognition, and others are presented. 
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8660 
Gualtierotti, T., 1959 
B. Schreiber, D. Mainardi, and D, Passerini 
EFFECT OF ACCELERATION ON CEREBELLAR 
POTENTIALS IN BIRDS AND ITS RELATION TO 
SENSE OF DIRECTION.—Amer. Jour. Physiol., 
197 (2): 469-474. Aug. 1959. 


Rotatory and postrotatory cerebellar responses 
of homing and domestic pigeons and of migratory 
and sedentary doves have been studied by means of 
a centrifuge, the speed and plane of rotation of 
which could be changed at will. No appreciable 
differences have been found in the rotatory cerebel- 
lar responses in all the animals tested. Spindle- 
like postrotatory discharges, however, are a 
peculiar response of nearly all the homing pigeons 
and all the migratory doves tested; only 6-8% of 
the domestic pigeons and no sedentary doves showed 
similar afterdischarges. Of the hybirds, nearly 
half had the same postrotatory electrical activity 
in the cerebellum. The threshold value of cen- 
tripetal acceleration to produce postrotatory dis- 
charges in homing and migratory birds has been 
found to be 0.004-0.005 g. Postrotatory responses 
show temporal summation; repetitive stimuli give 
more numerous and more ample afterdischarges. 
Nystagmus or, in general, contraction of the neck 
muscles, does not influence directly the cerebellar 
afterdischarges. The latter are present in curarized 
animals, which show no nystagmus and, in domestic 
pigeons, nystagmus is not accompanied by cerebel- 
lar afterdischarges. When coincident in time, 
however, nystagmus and cerebellar afterdischarges 
show at times a tendency to synchronization, 
through physiological factors, which are discussed. 
The threshold for afterdischarges has been found to 
be 1000 times higher than changes in possible 
geodetic forces involved in orientation. This seems 
to rule out the Ising hypothesis that geodetic forces 
may be responsible for direction in migration that, 
notwithstanding the existence of kinesthetic centers 
of higher sensitivity, is postulated in migratory 
animals. (Authors' abstract) 


8661 

Hoffmann, K. 1858 
REPETITION OF AN EXPERIMENT ON BIRD ORI- 
ENTATION.—Nature (London), 181 (4621): 1435- 
1437. May 24, 1958. 


An experiment was conducted to investigate pos- 
sible causes of the discrepancy between the "sun oc- 
clusion" experiments of Matthews, in which pigeons 
isolated from the sun during the equinox showed a 
displacement in homing direction corresponding to 
that calculated from the change in declination of the 
sun, and results of the same experiments conducted 
at Wilhelmshaven in Germany, which failed to show 
an effect of sun occlusion. Stocks of Wilhelmshaven 
and English pigeons were confined under conditions 
of artificial light or exposed to a view of the sun for 
one week during the autumn equinox. The experi- 
mental and control pigeons were then transported in 
darkness 62 miles southward, and were released al- 
ternately. No evidence was found of an effect of sun 
occlusion on either the English or German birds. A 
majority of both control and experimental groups 
flew off in the direction of home. The findings do 
not support the hypothesis of sun navigation in birds. 


8662 
Kramer, G. 1959 
RECENT EXPERIMENTS ON BIRD ORIENTATION. 
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— Ibis (London), 101 (3-4): 399-416. July-Oct. 
1959. 


Pigeons raised in open aviaries show homeward 
orientation. When released 100 or 150 kilometers 
away from their home aviary, 15-20% actually re- 
turn. When palisades are placed around the avi- 
aries orientation vanishes. Orientation is absent 
in pigeons raised in an aviary giving view of a 
broad sector to the north, i.e., the direction oppo- 
site to release. Homing pigeons were subjected to 
an artificial light/dark change (period 24 hours). 

If the artificial cycle was out of phase with the nat- 
ural day/night cycle, the "internal clock" was 
shifted within three to four days as shown by direc- 
tional responses. The same deviations were shown 
by "shifted"’ pigeons taken away from home and re- 
leased. What appears to be influenced by shifting 
is a directional response which must necessarily 
rest upon a previous determination of position rela- 
tive to home. The observed phenomena may be 
tentatively subdivided into variations due to direc- 
tion, site of release place, site of loft, and region. 
Among weather conditions, cloud cover significantly 
influences homing orientation. Homing ability is 
subject to annual fluctuation, and is best in August 
and poorest in January. Parallelity to temperature 
is obvious throughout the year. A correlation was 
found with interdiurnal barometric change. This 
correlation is scarcely perceptible at surface level, 
but significant at the 500 and 200 mb. level, and con- 
cerns homing performances as well as correctness 
of departure directions, but not scatter of depar- 
tures. (Author's summary, modified) 
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Pennycuick, C. J. 1960 
THE PHYSICAL BASIS OF ASTRO-NAVIGATION 
IN BIRDS: THEORETICAL CONSIDERATIONS, —— 
Jour. Exper. Biol. (London), 37 (3): 573-593. Sept. 
1960. 


A hypothesis is presented to explain the homing 
navigational ability of birds. Matthews' hypothesis 
which states that homing birds on release extra- 
polate the observed portion of the sun's arc to the 
meridian, and compare the predicted meridian al- 
titude with the remembered meridian altitude, is 
rejected because of the impossibility of the re- 
quired measurement of changes in azimuth over 
the sea. The proposed hypothesis suggests that 
birds measure the sun's altitude and the rate of 
change of the sun's altitude (the increment of alti- 
tude for a measured small interval of time) and 
compare these values with those at home for the 
pertinent time of day. If the sun is too low, the 
bird must fly towards it, and if too high, away 
from it; if the rate of increase of altitude is too 
high, the bird flies to the left of the up-sun direc- 
tion (towards the sun), and if too low, to the right. 
At night, the altitudes of two different stars may 
be observed simultaneously, so that no observation 
of rates of change is necessary. The measurement 
of altitude requires only location of the object and 
the horizon by gravity or vision; for the determina- 
tion of changes in altitude, a measurement might 
be made of the distance separating the two lines 
drawn on the retina during circling, possibly in 
conjunction with a retinal time sense. Errors of 
measurement which would affect the orientation of 
birds, and which may be used as a basis for ex- 
perimental testing of the hypothesis, concern: (1) 
the horizontal, at home or at the release point, 
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(2) the sun's altitude, (3) the rate of change of the 
sun's altitude, and (4) the time. 


8664 
Sauer, E. G. F. 1961 


FURTHER STUDIES ON THE STELLAR ORIENTA- 
TION OF NOCTURNALLY MIGRATING BIRDS. —— 
Psychologische Forschung (Berlin), 26 (3): 224-244. 
1961. In English. 


The discussion of the previously published ex- 
periments on the star-orientation of Lesser White- 
throats, Blackcaps, and Garden Warblers confirms 
the findings that these nocturnal migrants, posses- 
sing an internal clock, rely on a spherical grid of 
two celestial coordinates. It has to be analyzed yet 
if these birds would refer to the azimuth and al- 
titude of their stellar orientation pattern with the 
natural or an artificial horizon as the primitive 
circle. They also could make use of the second 
spherical grid with hour angle and declination, and 
the celestial equator as the circle of reference. 
There is no indication that the birds would rely on 
a star-compass alone. The system of orientation 
with two stellar coordinates is sufficient for noc- 
turnal homing after displacements, as they were 
simulated in planetarium experiments. Some gen- 
eral remarks are made regarding migration orien- 
tation and homing abilities of displaced birds. In 
relation to this celestial orientation and the setting 
of the internal clock, a possible establishment of 
newly expanded species in a new geographical area 
is briefly discussed. (Author's summary) 


8665 
Schmidt-Koenig, K. 1961 


INTERNAL CLOCKS AND HOMING.,—In: Biological 
clocks, p. 389-393. Cold Spring Harbor Symposia on 
Quantitative Biology, 25, 


The sun azimuth compass, combining chronometry 
with celestial data, is one basic mechanism in the 
goal orientation of homing pigeons. Predictable de- 
viations were accomplished by resetting the birds' 
chronometer even at five miles distance from home. 
The evidence includes a disproof of genuine sun navi- 
gation. Experimental data contribute the following 
conclusion to current knowledge of the homing mech- 
anism: relations between initial orientation, hom- 
ing performance, proportion and distribution of re- 
ports indicate that homing pigeons orient themselves 
within the first mile after release. Apparently there 
is no direct reference to a goal. Many birds main- 
tain the direction chosen at the release point disre- 
garding whether or not this initial direction agrees 
with the actual home directions. Others correct on 
the way, suggesting that other mechanisms, as yet 
unknown, may be operative as well. The experimen- 
tal interference with the birds' chronometer did not 
complicate the course of orientation as judged by the 
time requirement: experiments and controls vanished 
equally fast, the vanishing time averaging about three 
minutes. Included are figures of the stationary direc- 
tional response of pigeons, summary of initial orien- 
tation and homing speed of pigeons, summary of re- 
ports of experimental and control pigeons, and mean 
deviation of experimentals at six release places at 
which birds of at least two different series were 
released. 
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Schmidt-Koenig, K. 1961 


(THE SUN AS COMPASS IN THE HOMING SYSTEM 
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OF HOMING PIGEONS] Die Sonne als Kompass im 
Heim-Orientierungssystem der Brieftauben. —— 
Zeitschrift fiir Tierpsychologie (Berlin), 18 (2): 
221-244. May 1961. In German, with English sum- 
mary (p. 240-241). 


Homing orientation was studied in two groups of 
pigeons after the diurnal cycle had been shifted 
artificially by 6 hours counterclockwise in the 
first group, and reversed in phase by 12 hours in 
the second group. The results in general agree 
with those predicted by the theory of the sun azi- 
muth compass, which was found to be a basic con- 
stituent of the initial orientation mechanism of 
homing pigeons. If the components of the compass 
are excluded, the results support the idea of "map 
and compass". 


8667 


Schmidt-Koenig, K. 1960 
THE SUN AZIMUTH COMPASS: ONE FACTOR IN 
THE ORIENTATION OF HOMING PIGEONS,—Sci- 
ence (Washington), 131 (3403): 826-828. March 18, 
1960. 


In accordance with the theory of the sun azimuth 
compass, displaced homing pigeons are misled in a 
predictable way if their "internal clock" has been re- 
set by exposure to a time-shifted sequence of day- 
night cycles. (Author's abstract) 


8668 
Schmidt-Koenig, K. 1961 


SUN NAVIGATION IN BIRDS? — Nature (London), 
190 (4780): 1025-1026. June 10, 1961. 


The theory that birds navigate by measuring the 
sun's altitude and rate of change of altitude is 
shown to be in disagreement with experimental 
evidence. Pigeons released in an area of 6-hr. 
phase shift should, according to this theory, fly 
east to south-east; however, they flew north to 
north-west. 


f. Extraterrestrial Environments and Life Forms 
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Alter, D. 1958 


INTRODUCTION TO THE MOON.—108 p. Los 
Angeles: Griffith Observatory, 1958. 


This layman's book of lunar information is a 
compromise between strictly technical astronomy 
and an observer's guide to the Moon. Two chapters 
are included on the possibilities of manned lunar 
flights and bases. 


8670 
Anders, E. 1961 


THE MOON AS A COLLECTOR OF BIOLOGICAL 
MATERIAL. —— Science (Washington), 133 (3459): 
1115-1116. April 14, 1961. 


The mathematical probability is considered of 
terrestrial organisms reaching the moon in de- 
tectable amounts (1 organism/m.? of the moon 
surface), Using the optimistic value of 101! as the 
number of life-bearing planets in our galaxy and 
the approximate mass of the earth's biosphere as 
typical for them, the approximate total mass of 
galactic biospheres is determined. Meteor impact 
seems to be the most likely way that organisms 
could escape from their parent planets. An impact 
capable of imparting escape velocity to terrestrial 
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biota may be expected at 103-108 year intervals. 
Considering the solid angle subtended to the earth 
by the moon it seems quite possible that terres- 
trial organisms might reach the moon. However, 
the probability of organisms foreign to our solar 
system reaching the moon in detectable numbers is 
overwhelmingly small. 


8671 
Barricelli, N. A. 1961 


PROSPECTS AND PHYSICAL CONDITIONS FOR 
LIFE ON VENUS AND MARS. —— Scientia (Milano), 
96 (11): 337-343. Nov. 1961. In English. 


A review is given of the physical conditions in- 
cluding density, size, surface temperature, and at- 
mospheric properties (including water content) on 
Mars and Venus. It is thought that conditions for 
developing organisms with properties of living 
beings do not need to be similar to conditions on 
Earth. A set of numerical organisms has been de- 
veloped with the aid of a high-speed computer. It 
is believed that any planet with a large variety of 
molecules can produce organisms which reproduce 
by autocatalytic means, and these forms may be 
similar to those on Earth. The evidence for life 
on Mars and Venus is reviewed and analyzed, and 
generalized speculation as to types and properties 
of any organisms already present is made. 


8672 
Bazykine, V. 1960 


THE NEW SCIENCE OF ASTRO-BOTANY. —— 
South African Jour. Sci. (Johannesburg), 56 (10): 
229-231. Oct. 1960. 


Observations of the optical properties of surface 
areas of the planet Mars have led to new theories 
concerning planetary vegetation, climate, and at- 
mosphere. The dark lines which may be observed 
in the red spectrum of terrestrial green plants (in- 
dicating absorption by chlorophyll) were not de- 
tected in spectral analysis of the dark, grayish- 
blue areas (thought to be zones of vegetation) on 
the Martian surface. Russian scientists, however, 
advanced the idea that Martian plants have gradu- 
ally adapted themselves over a long period of evo- 
lution to the harsh climatic and atmospheric condi- 
tions of their planet and that, as a result, their 
optical properties might also have changed. They 
demonstrated that, at very low temperatures, ter- 
restrial plants absorb solar energy not only in the 
infra-red range of the spectrum but also in the 
red and even the yellow-green range. Thus, it may 
be that plants on Mars absorb all rays but reflect 
only violet and blue ones, thereby imparting the 
grayish-blue color to the Martian "seas."" These 
observations have initiated investigations into vari- 
ous other terrestrial and planetary phenomena such 
as spectral similarities between terrestrial and 
Martian plant life, seasonal changes in the size 
(suggesting melting and the presence of underground 
water tables) and color (suggesting the appearance 
of new, young vegetation) of Martian polar ice-caps, 
the presence of oxygen in the red-colored Martian 
"deserts," and the possibilities of some form of 
life on Venus, Jupiter, and Saturn. 


8673 
Bergaust, E., 1958 


and S. Hull 
ROCKET TO THE MOON,—xnvii+270 p. Princeton, 
N. J.: Van Nostrand, 1958, 
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This book contains an imaginative semi-technical 
account of man's previewed attempt to land on the 
Moon; the Moon's physical characteristics; a 
mock departure of the first lunar ship, Luna-I; self- 
supporting and strategically-located Moon habita- 
tions; and geographical exploration of the Moon and 
the rest of the solar system. 
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Bernal, J. D. 1961 
SIGNIFICANCE OF CARBONACEOUS METEORITES 
IN THEORIES ON THE ORIGIN OF LIFE. — 
Nature (London), 190 (4771): 129-131. April 8, 1961. 


The conclusions of Meinschein and Hennessy 
after finding paraffinoid hydrocarbons in the Orgeuil 
meteorite are "that biogenic processes occur and 
that living forms exist in regions of the universe 
beyond the earth". However, these results indicate 
that the meteorite material may be of organismal 
origin and not that it must be so. It is possible 
that these hydrocarbons could have arisen from in- 
organic condensations of smaller carbon-containing 
molecules. Experiments with high-energy radi- 
ation on the synthesis of complex hydrocarbons 
may justify a theory that these molecules were 
formed as the planets themselves were formed and 
that they are not necessarily the end products of 
chemical evolution. 


8675 

Biedler, J. L. 1961 
FURTHERING BASIC BIOLOGICAL KNOWLEDGE 
THROUGH SPACE RESEARCH. —— Jour. Astronaut- 
ical Sci., 8 (3): 74-79. Fall 1961. 


The present emphasis of space research is on 
the goal of putting man into space and providing 
him the means of survival. From the purely bio- 
logical viewpoint, however, the development of 
spacecraft now enables us to observe terrestrial 
life away from its normal environmental conditions 
and to possibly find mechanisms that have origi- 
nated independent of these conditions. As an ex- 
ample, the possible effects of zero-gravity on bio- 
logical material are discussed. The reasons for 
the lack of research in this area are pointed out 
as a poor understanding between biologist and en- 
gineer, the non-realization of the implications of 
space and basic biology, and what appears to the 
biologist as an effort of overwhelming cost. A sur- 
vey is given of the workers and their present re- 
search in the fields of zero-gravity, radiation, 
closed ecological systems, biological rhythms, and 
the origin of life. 


8676 
Ban, T. P., 1958 
and F. A. Pereira 

"BIOS PHERIC INDEX", A CONTRIBUTION TO THE 
PROBLEM OF DETERMINATION OF THE 
EXISTENCE OF EXTRA-SOLAR PLANETARY 
BIOS PHERES. —In: International Astronautical 
Congress, VIIIth (Barcelona, 1957), Proceedings, 
p. 63. Wien: Springer, 1958. 

The comparative examination of the different 
regions of the solar system allows the classifica- 
tion of the planets into three groups, with respect + 
to the presence of life: biosphere improbable 
(Mercury, Moon, Pluto); possibility of formation 
of a biosphere (Giant planets); and biosphere 
probable (Venus, Earth, Mars). The distinction 
is based on the three types of planetary atmospheres: 
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no or insufficient atmosphere; gases such NH3 and 
CH4 where proteic molecules might be formed 
under the action of radiation; and atmosphere 
chemically adequate for subsistence of organisms. 
Comparison of spectroscopic absorption lines 
permits the establishment of a "biospheric index" 
destined for the classification of a given planet 
within the indicated scale of groups. One of the first 
fields of observational work in future satellite or 
lunar observatories will be the determination of 
this index for the nearest extra-solar planets, in 
that absence of terrestrial atmospheric absorption 
will allow the spectroscopic and photographic 
separation of these objects. 


8677 

Cross, C. A. 1959 
CONDITIONS ON MARS,.—Spaceflight (London), 2 
(1): 25-29. Jan. 1959. 


Mars has white polar caps, dusty red areas (des- 
erts) covering two-thirds of the surface, and darker 
areas (seas) joined by thin lines which cross the 
desert areas like a net-work of fine veins. It is 
speculated that a person on Mars must be supplied 
with oxygen, for the oxygen content is less than 1%. 
Carbon dioxide has also been identified at a concen- 
tration of 1.5%. A pressure suit of some kind will 
be required for survival. Martian meteorology, at- 
mosphere, and topography remain more subjects of 
speculation than established facts. Only when ve- 
hicles from Earth have carried men or machines to 
Mars will the situation be substantially changed. 


8678 
Davis, I., 1959 
and J, D, Fulton 
MICROBIOLOGIC STUDIES ON ECOLOGIC CONSID- 
ERATIONS OF THE MARTIAN ENVIRONMENT, — 
School of Aviation Medicine, Brooks Air Force Base, 
Tex. Review no. 2-60, Oct. 1959. 8 p, 


The results presented permit certain generalities 
regarding the survival and multiplication of terres- 
trial microorganisms exposed to a simulated Martian 
environment: (1) Certain soil bacteria, capable of 
physiologic adaptation to a simulated Martian envi- 
ronment, survive and multiply. (2) Sporeforming 
bacteria appear to have a higher rate of cell multipli- 
cation than strictly vegetative cells. (3) A simulated 
Martian environment including temperature cycling, 
an environmental characteristic on Mars, appears to 
yield greater numbers of viable cells than a similar 
environment maintained at room temperature. (4) 
Recoverable moisture from specimens in a simulated 
Martian environment including temperature cycling 
appears consistently less than that found in specimens 
maintained in a similar environment held at room 
temperature, (Authors' conclusions) 


8679 
Davis, L., 1960 
and J. D. Fulton 

THE REACTIONS OF TERRESTRIAL MICROORGAN- 
ISMS TO SIMULATED MARTIAN CONDITIONS, —In: 
International Astronautical Congress, Xth (London, 
1959), Proceedings vol. 2, p. 778-785. Wien: 
Springer, 1960. 

The relations of temperature, moisture, and other 
factors to the survival and multiplication of homoge- 
neous cultures of bacteria in soil under simulated 
Martian environmental conditions were investigated. 
Several generalities may be stated. (1) Soil bacteria, 
selectively adapted to a simulated Martian environ- 
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ment, survive and multiply. (2) Sporeforming bac- 
teria have a higher rate of cell multiplication than 
strictly vegetative cells. (3) Temperature cycling 
(+25° C., diurnal, to -25° C., nocturnal) yields greater 
numbers of viable cells than room-temperature con- 
ditions. (4) Recoverable moisture in the soil bacteria 
in the Mars jars held under conditions of tempera- 
ture cycling is consistently less than that found under 
room-temperature conditions, 


8680 

Drawert, F. 1961 
[EXTRATERRESTRIAL LIFE] Extraterrestrisches 
Leben. —— Naturwissenschaftliche Rundschau 


(Stuttgart), 14 (2): 68-70. Feb. 1961. In German. 


The author reviews a report on organic constit- 
uents found in the chemical analysis of the mete- 
orite Murray by M. Calvin and S. Vaughn. Various 
theories on the origin of life are discussed. 


8681 

Etkin, B. 1961 
THE ENTRY OF MANNED MANOEUVREABLE 
SPACECRAFT INTO PLANETARY ATMOSPHERES: 
A LECTURE. —— Univ. of Toronto. Inst. of Aero- 
physics, Ontario. UTIA Review no, 20, Oct. 1961. 
[33] p. 

Deceleration to which the vehicle and its occu- 
pants are subjected, heat resulting from tempera- 
tures developing in the skin and structure, and 
navigation or guidance of the vehicle to a desired 
point on the surface are discussed as they relate 
to the landing of space vehicles, It appears that 
none of these three major problem areas will pre- 
sent insuperable difficulties for the re-entry of 
manned space vehicles. The normal processes of 
applied research and engineering development may 
confidently be expected to lead to the successful 
accomplishments of such missions in the future. 
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Fulton, J. D. 1959 
SURVIVAL OF TERRESTRIAL MICRO-ORGANISMS 
UNDER SIMULATED MARTIAN CONDITIONS. —In: 
Bioastronautics—advances in research, p. 110-112. 
School of Aviation Medicine, Randolph Air Force 
Base, Tex. [Unnumbered] Report, March 1959. 

AD 226 473 

Also published in: Physics and medicine of the 
atmosphere and space, p. 606-613. New York, etc.: 
John Wiley and Sons, 1960. 

Most of the environmental conditions thought to be 
present on the planet Mars can easily be simulated. 
The principal conditions considered are temperature, 
pressure, moisture, gas compositions, soil type, and 
radiation. Preliminary investigation of micro- 
organismal growth in simulated Martian environment 
has shown that among the bacteria two facultative 
anaerobes and one obligate anaerobe can grow. 


8683 

Gadomski, J. 1958 
| THE STAR ECOSPHERES WITHIN A RADIUS OF 
17 LIGHT-YEARS AROUND THE SUN] Die 
Sternendkosphiaren im Radius von 17 Lichtjahren 
um die Sonne.—In: International Astronautical 
Congress, VIlIIth (Barcelona, 1957), Proceedings, 
p. 127-136. Wien: Springer, 1958. In German, 
with English summary (p. 127). 


The range of the ecospheres is calculated for 
those stars situated within 17 light-years of the 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


Sun. Using certain formulae and van de Kamp's 
catalog, the author lists 59 star ecospheres. Only 
16 stars show broad ecospheres (about 200 x 106 
km.), but the ecospheres around the other 43 dwarf 
stars remaining are narrow (about 10 x 106 km.) 
and can have only planets with stopped rotation 
periods, that is, with very limited ecological pos- 
sibilities. (Author's abstract, modified) 


8684 

Gilvarry, J. J. 1960 
ORIGIN AND NATURE OF LUNAR SURFACE 
FEATURES. —— Nature (London), 188 (4754): 


886-891. Dec. 10, 1960, 


The former presence of a lunar hydrosphere is 
postulated to explain the origin and nature of 
major surface features on the moon. By deciding 
on the types of secondary atmosphere and hydro- 
sphere formed by leakage of fluid through the 
surface of the moon, the lifetime of the lunar 
hydrosphere is estimated to be at least of the or- 
der of 109 years. This theory explains the pro- 
gression of relative dimensions of the craters in 
the various classes, the origin of the maria, and 
the nature of the mare floors. The dark color of 
the maria provides a positive clue that life once 
existed in the lunar hydrosphere. (44 references) 
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Gold, T. 1959 
DUST ON THE MOON.—In: Vistas in astronau- 
tics. II. Second Annual Astronautics Symposium, 
p. 261-266. New York, etc.: Pergamon Press, 
1959. 


Recent thermal studies and radar observations 
strengthen the theory that erosion has taken place 
on the Moon with the migration of dust and sedimen- 
tation into large, approximately flat regions, with- 
out the need of invoking any form of volcanic 
activity. The depth of some of the flat regions can 
be judged from the fact that parts of rims of older 
craters remain not entirely covered, and from the 
diameter of these craters an estimate of their 
original height can be made. From these calcula- 
tions, the depth of dust should be about 1 km. in 
many areas, and this is in reasonable agreement 
with the amount of eroded material missing from 
the high ground. 


8686 

Green, J. 1961 
GEOLOGY FOR THE MAN ON THE MOON, —— 
New Scientist (London), 9 (223): 465-469. Feb, 23, 
1961. 


The degree of success of a manned trip to the 
moon may depend in part upon the origin of the 
lunar craters, which, according to the two current- 
ly dominant schools of thought, may have been 
formed either by the impact of wey oe or by 
volcanic action. The action of these Mechanisms 
would be reflected in the lunar terrain, rocks, 
minerals, and heat and power sources. Terrain 
produced by volcanic action would contain many 
caves, lava tubes, and deep fractures, and thus 
would offer protection from radiation, temperature 
extremes, and micrometeorite bombardment. A 
greater diversity of lithologic groups would be 
found, and the presence of rock froths (produced by 
volcanic lava extruded under vacuum and low grav- 
ity) would offer a source of easily worked building 
stone, insulation, and possibly gases. Some vari- 
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eties of volcanic extrusives contain five per cent 
by weight of water (equivalent to one gallon of 
water per cubic foot of rock). There is a greater 
chance of finding heat in a volcanic terrain, espe- 
cially in the fracture intersections on central 
mountains in craters, than in an impacted terrain, 
The author offers terrestrial analogies of lunar 
landforms in support of the volcanic hypothesis and 
lists some of the tools and instruments now in use 
which could be used for exploring a volcanic lunar 
crust. 
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Hayes, J. 1960 
INVESTIGATING THE LUNAR ATMOSPHERE AND 
PLANETARY ATMOSPHERE, —California Institute 
of Technology. Jet Propulsion Lab., Pasadena. 
(Contract NASw-6); issued by National Aeronautics 
and Space Administration, Wash., D.C. "Astronau- 
tics Information", Literature Search no. 196, March 
15, 1960. iii+16 p. 


This literature survey of methods for investigating 
lunar and planetary atmospheres contains 97 refer- 
ences to reports (both classified and unclassified) and 
journal articles which appeared during the years 
1957, 1958, and 1959. Many of the unclassified cita- 
tions include abstracts or annotations; others are 
listed by title only. The material is arranged by sub- 
ject and is further divided into report and journal sec- 
tions (alphabetically arranged according to original 
source) under each subject heading. 


8688 
Heinlein, R., 1961 
{and H. Wooster] 
" XENOBIOLOGY". —— Science (Washington), 


134 (3473): 223, 225. July 21, 1961. 


The author of this letter suggests the use of the 
term "xenobiology" (and adjectives derived from 
its prefix) instead of "'exobiology” or " astrobiol- 
ogy", for all references to extraterrestrial biology. 
In addition to being novel, "xeno-"' terminology is 
free of most of the semantic conflicts which are 
associated with "exo-"' or "astro-biology" and 
their associated adjectives. Dr. Wooster endorses 


the use of "xeno-", "xenic’’, and "xen" in an 
added note. 
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Himmel, S. C., 1961 


J. F. Dugan, R. W. Luidens, and R. J. Weber 
A STUDY OF MANNED NUCLEAR-ROCKET MIS- 
SIONS TO MARS. —— Inst. of the Aerospace 
Sciences, New York, N. Y. IAS Paper no. 61-49, 
Jan. 1961. [54] p. 


A study is made of the system requirements for 
a manned exploratory trip to Mars and return to 
Earth in light of current knowledge of the space 
environment, human factors, and the characteristics 
of propulsion systems. Trajectory requirements 
are discussed, including geometric factors, timing, 
atmospheric braking, entry corridors, and various 
structural requirements for the vehicle. Radiation 
protection requirements are also discussed in view 
of the known radiation hazards of space and of 
atomic power plants. All of these requirements are 
considered in the synthesis of a theoretical vehicle 
capable of a manned Mars flight. Graphs and dia- 
grams are given elaborating on the requirements 
Stated above. 
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Hofstein, L, L., 1960 
and A, W. Cacciola 
LUNAR SURFACE VEHICLE. — American Rocket 


Society, Publicatinn 1424-60, 13 p, New York, 1960. 


Vehicles to support lunar operations will be re- 
quired at the same time as the system accom- 
plishing the prime missions. A family of vehicles 
for this purpose is postulated; robot, one-man ve- 
hicle, and three-man vehicle. Conditions under 
which these vehicles must operate on the moon are 
outlined, and functional requirements are estab- 
lished. The use of a capsule rather than space 
suit is examined, and the capsule evolved is dis- 
cussed. Problem areas involved in the vehicle 
development are enumerated, and the resulting 
vehicle is described. Stowage of vehicles and 
techniques for landing them on the moon are 
briefly reviewed. 
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Huang, S. -S. 1961 
SOME ASTRONOMICAL ASPECTS OF LIFE IN 
THE UNIVERSE. —— Sky and Telescope, 21 (6): 


312-316. June 1961. 


The evolution of stars is discussed in terms of 
present knowledge of the gravitational, nuclear, 
and chemical interactions of matter, and the con- 
clusion is reached that intelligent life has the best 
chance of being found in the vicinities of stars of 
medium temperature, like the sun. The qualifica- 
tions of a planet for the support of life are con- 
sidered, and the assumption is made, based on 
recent experiments in prebiological chemistry, that 
life everywhere in the universe depends upon car- 
bon compounds, Supporting evidence is presented 
for the following conclusions: (1) other planets in 
our solar system could support only very primitive 
forms of life; (2) intelligent life could appear 
around a few thousand stars within 1,000 light 
years from earth, or around two other stars 
(Epsilon Eridani and Tau Ceti) within 16.3 light 
years of our sun. The possibility of radio commu- 
nication with intelligent life existing elsewhere in 
space is discussed, 


8692 

Huang, S. -S. 1961 
THE PROBLEM OF NITROGEN PEROXIDE IN 
THE ATMOSPHERES OF PLANETS. —— Publ. 
Astronom. Soc. Pacific, 73 (435): 446-451. Dec. 
1961. 

A discussion is presented on the occurence and 
origin of nitrogen peroxide in the atmospheres of 
Jupiter, Mars, and Venus. The stability of nitro- 
gen peroxide is shown by a discussion of thermal 
requirements for decomposition, and the rate of 
reaction is estimated. As long as only thermal 
collision is available as an activation mechanism, 
it is believed that nitrogen peroxide will stay in- 
definitely in the atmosphere of Mars, The temper- 
ature in the lower atmosphere of Venus may cause 
the breakdown of peroxide. The origin of nitrogen 
peroxide in these planets’ atmospheres may be 
from the early periods when the temperature was 
high, or there may have been special methods of 
activation such as ultraviolet light or high-energy 
particles from the sun, 
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8693 
Huang, S. -S. 1960 
THE SIZES OF HABITABLE PLANETS. — Publ. 


Astronom. Soc. Pacific, 72 (429): 489-493. Dec. 
1960. 


Because of the high abundance of hydrogen in the 
interstellar medium from which planets are formed, 
it is likely that the early evolutionary stages of plan- 
ets would have a high percentage of this element, 
especially in the outer envelope. Before a high 
form of life can develop, however, this hydrogen 
atmosphere must be partially or completely dissi- 
pated to a secondary atmosphere, such as is found 
on earth, and this secondary atmosphere must not 
be lost before living organisms have evolved. For 
the stars most likely to support life in their vicinity, 
the evolution time is of the order of 10° to 10/1 
years; the time-scale of biological evolution on the 
earth is of the order of 3x 10% years. From 
these conditions, formulae have been derived for 
calculating the upper and lower limits for the mass 
of a habitable planet. These formulae are based on 
planetary age (time), planetary radius and mean 
density, and the velocity of molecular or atomic 
hydrogen in the outermost layer (exosphere) of the 
planetary atmosphere. It is tentatively concluded 
that a habitable planet most likely will have a 
radius lying between 1,000 and 20,000 km. 


8694 

Jastrow, R. 1960 
LUNAR AND TERRESTRIAL ATMOSPHERES. — 
Advances in the Astronautical Sciences, 5: 338-345. 
1960. 


The composition and extent of the lunar atmos- 
phere are discussed in relation to such factors as 
solar wind and gravitational forces. Data on the 
earth's atmosphere obtained from rockets and 
satellites, especially temperature and density data, 
are compared and correlated, and such effects as 
latitudes, solar flares, solar radiation, collision of 
trapped particles, and the role of Van Allen belts 
are considered. Two models of the atmosphere 
are postulated on the basis of both rocket and 
satellite data. (Author's abstract) (22 references) 


8695 
Kooistra, J. A., 
and J. D. Fulton 

A STUDY OF THE MICROORGANISMS OF THE 
UPPER ATMOSPHERE: AIR-SAMPLING INSTRU- 
MENTATION IN ETB-25 TYPE AIRCRAFT.— 
School of Aviation Medicine, Randolph Air Force 
Base, Tex. Report no. 57-4, June 1957 [Declassi- 
fied May 25, 1959]. 22 p. 


Development of equipment for in-flight collection 
of microorganisms at various altitudes under isoki- 
netic conditions utilizing a B-17 type aircraft has 
been reported previously. A description of isokinetic 
air-sampling equipment installed in ETB-25 type 
aircraft is presented in this report. Major modifi- 
cations of equipment and new developments are in- 
cluded. Instrumentation for the in-flight detection of 
air-borne fluorescein-impregnated tracer particles 
has been constructed (3). Installation of this instru- 
mentation is also described. (Authors' introduction) 
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Kuiper, G. P. 1960 
THE ENVIRONMENTS OF THE MOON AND THE 
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PLANETS.—In: Physics and medicine of the at- 
mosphere and space, p. 577-583. New York, etc.: 
John Wiley and Sons, 1960. 


The environment of the Moon is described, with 
added details on Venus and Mars. For all practical 
purposes, the Moon is devoid of an atmosphere; and 
the craters are the result of the impact of meteor- 
ites. The probable origin of the Earth and Moon are 
examined, and surface characteristics are described. 
On Venus, water is probably exceedingly rare. The 
colors visible on Mars are tentatively described as 
green. 


8697 

Kuiper, G. P. 1959 
THE EXPLORATION OF THE MOON.—In: Vistas 
in astronautics. II. Second Annual Astronautics Sym- 
posium, p. 273-313. New York, etc.: Pergamon 
Press, 1959. 


Observation of the lunar surface is much facili- 
tated by the absence of a lunar atmosphere. Although 
optimum visibility is present, the interpretation of 
such detail presents pitfalls. Mean lunar density 
and age estimation are presented. The three main 
types of lunar surface texture are described, withthe 
aid of numerous photographs: (1) rather flat maria 
and flooded craters, (2) craggy loaded regions, and 
(3) nearly spherical "original" lunar crust showing 
numerous craters with an unmistakable time se- 
quence. 


8698 

Kutyreva, A. P. 1959 
[MARS IN 1956] Mars 1956 goda.—Akademiia nauk 
Kazakhskoi SSR, Trudy sektora astrobotaniki (Alma- 
Ata), 7: 8-46, 4 plates. 1959. In Russian. 


The author summarizes the available international 
data on the observations of the planet Mars in 1956, 
and analyzes the unusual atmospheric conditions and 
surface changes on the planet, which could be recorded 
during a large part of each day, and combines this in- 
formation with the astronomical and hydrometeoro- 
logical data collected during the same period at the 
Alma-Ata station. The material found in the litera- 
ture in 1957 permitted a correlation of the peculiar 
change in the planet's atmospheric and surface con- 
ditions with the solar activity. These changes, ac- 
cording to the author, could account for the unusual 
atmospheric storms in the desert and semi-desert 
areas around Alma-Ata, and explain the unusually 
profuse growth of the vegetation in this area during 
the period of the Mars studies. Photographs of the 
planet surface received from other sources supple- 
ment the material obtained at Alma-Ata. 


8699 
Lederberg, J. 1960 
EXOBIOLOGY — EXPERIMENTAL APPROACHES 
TO LIFE BEYOND THE EARTH. In: Science in 
space, Chapt. IX, p. 4-19. Washington, D. C.: Na- 
tional Academy of Sciences - National Research 
Council, 1960. 
Also published in: Space research, p. 1153-1170. 
Ed. by H. K. Bijl. Amsterdam: North-Holland Pub- 
lishing Co., 1960. 
Also slightly condensed in: Science (Washington), 
132 (3424): 393-400. Aug. 12, 1960. 


The detection of life beyond the earth is one of 
the most exciting challenges of space science. The 
problems of exobiology have important implications 
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for the development of theoretical biology and the 
understanding of mechanism of the evolution of 
life, as well as for general philosophical concep- 
tions of man's place in the universe. The critical 
techniques of actual exobiological experimentation 
are believed to be those of microbiology, since 
micro-organisms for several reasons have a most 
important place in our consideration of program 
policy and in the solution of basic biochemical 
problems. Among the most important of these is 
the role of nucleic acids and proteins in the func- 
tioning of any organisms that may have evolved on 
other sites. The rapid growth of micro-organisms, 
and the variety of their adaptations to different en- 
vironments, dictate the most rigorous care to pre- 
vent the unwanted transfer of contaminants from 
one planet to another. (Author's abstract) 
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8700 

Lederberg, J. 1960 
THE SEARCH FOR LIFE BEYOND THE EARTH. — 
New Scientist (London), 7 (170): 386-388. Feb. 18, 
1960. [Abridged version of a paper presented at 
the First International Space Science Symposium, 
Nice, France, Jan. 13, 1960.] 

Excerpt also published as: EXOBIOLOGY— 
EXPERIMENTAL APPROACHES TO LIFE BEYOND 
THE EARTH.—-U. S. Congress, Senate, 86, 2nd 
Session. Committee Print, July 15, 1960, p. 263- 
269. 


Future searching of space territories for the 
presence of living organisms will be an essential 
requirement, because of knowledge of the type of 
organic matter encountered may forestall the danger 
of contamination of our planet by involuntary space 
transportation of such organisms to Earth. Spon- 
taneous development of life on other planets under 
conditions similar to those found on Earth, or even 
under dissimilar conditions, is considered strongly 
possible. All living cells on Earth share a generally 
common chemical structure, including nucleic acids, 
proteins, amino acids, and smaller molecules such 
as the B vitamins. It is of interest in the study of 
evolutionary processes to know whether these struc- 
tures may have developed spontaneously on other 
worlds, and if so, under what conditions. Rigid 
measures must be utilized to prevent the contamina- 
tion of this potential source of knowledge by Earth 
organisms. It is suggested, therefore, that initial 
studies be made by unmanned sterile space vehicles 
equipped with automatic microscopes and other re- 


8700-8706 


THE ORIGIN OF LIFE. —— Perspectives in Biol. 
and Med., 5 (1): 1-23. Autumn 1961. 


A review and discussion are presented of the 
chemical bases of living organisms. The structure 
of desoxyribose nucleic acid (DNA) and ribose 
nucleic acid (RNA) is discussed as to their im- 
portance in biologic replication and to genetics. 
What is known of evolution from nucleotide chains 
to the synthesis of proteins and to the develop- 
ment of protoplasm is reviewed and discussed. 
The conditions for life on the Moon, Venus, and 
Mars and the evidence for life occurring on these 
celestial bodies are reviewed and speculated upon, 
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Novick, A., 1961 


and J. Lederberg 
CHALLENGES TO BIOLOGY. —— Bull. Atomic Sci- 
entists, 17 (5-6): 203-206. May-June 1961. 


The most important consequences to biology from 
the exploration of space will be the opportunity to 
se if extraterrestrial life exists on other planets 
and to gain an insight on the origin of life on 
Earth. Biology will have the chance to test hypoth- 
eses such as the hypothesis of panspermia. The 
discovery of other chemical systems used in ex- 
traterrestrial life can help us to understand our 
system better. An evaluation of the planets most 
likely to have life is given. Although of secondary 
importance to biology, the problem of space con- 
tamination either from the Earth to the planets or 
vice versa will be the important responsibility of 
the biologist. 


8704 
[OPERATION VENUS] Opération Vénus, —— Homme et 


"espace (Lausanne), no, 2: 3-14, May 1961. In 
French, 


A discussion is presented of the "mysterious un- 
known" concerning the planet Venus in terms of 
the duration of the day, temperature, seasons, 
ocean, and atmosphere, Consideration is given to 
the construction and launching of an automatic in- 
terplanetary station by the Soviet Union on Febru- 
ary 12, 1961, which is guided toward Venus, In- 
cluded are photographs of the automatic interplane- 
tary station, Recent discovery has indicated that 
the atmosphere of Venus contains oxygen and nitro- 
gen, 


cording instruments. 8705 
Perevertun, M. P. 1959 


8701 

Moore, P. 1958 
CONDITIONS ON THE MOON AND NEARER PLAN- 
ETS.—In: Space research and exploration, p. 223- 
238. New York: William Sloane, 1958. 


Of the major planets and satellites, the Moon will 
probably be the first body to be reached; its dimen- 
sions, surface contours, and atmospheric density are 
reviewed. Not enough is known about the nearest 
planet, Venus, to attempt a landing. On Mars, where 
vegetation, if present, is primitive, the greatest 
problem to overcome is the lack of a life-supporting 
atmosphere. Mercury and the outer planets appear 
too inhospitable to man. 
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[PRELIMINARY RESULTS OF THE VISUAL OB- 
SERVATIONS OF THE PLANET MARS IN 1956] 
Predvaritel'nye resul'taty vizual'nykh nabliudenii 
Marsa v 1956 godu.—Akademiia nauk Kazakhskoi 
SSR, Trudy sektora astrobotaniki (Alma-Ata), 7: 
47-53. 1959. In Russian. 

Visual observations of the surface of Mars were 
made by the Section on Astrobotany of the Academy of 
Sciences of the Kazakh SSR from July 28 to November 
10, 1956, with the reflector AZT-7 (focal distance 
F-2 m., magnification 270-400), with or without 
filters. Data are given for the physical dimensions 
of the rim and size of the ice-cap, the light and dark 
areas, Canal outlines, and other details. 
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Muller, H. J. . 1961 
GENETIC NUCLEIC ACID: KEY MATERIAL IN 
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INDIGENOUS ORGANIC MATTER ON THE MOON, — 
Proc. Nat. Acad. Sci. U.S.A., 46 (4): 393-396. April 1960. 
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Considering that during a period after the forma- 
tion of the Moon there was a reducing atmosphere of 
methane, ammonia, and water, calculations are pre- 
sented of the amount of organic matter produced from 
the effect of ultraviolet radiation on this atmosphere. 
Evidence from previous work indicates that amino 
acids and other organic compounds can be produced 
in this manner. The subsequent conditions on the 
Moon would be conducive to the destruction of these 
compounds, but it is thought that the lunar dust cover 
could have protected them. It is calculated that the 
organic matter would be about 10 meters below the 
surface, and could be easily detected by chemical 
analysis. 


Sagan, C. 1961 


ORGANIC MATTER AND THE MOON. — National 
Academy of Sciences-National Research Council, 
Washington, D. C. Publication no. 757. vi+49 p. 
1961. 


The possibility of finding living organisms or 
organic matter on the Moon is discussed. The syn- 
thesis of organic material by ultraviolet light and 
its probable location in the subsurface dust is dis- 
cussed. An estimate of the present density of ma- 
terial is given at 1 to 10 g./cm.2, The evidence 
for organic material being present is given from 
reports of lunar clouds and from estimation of the 
temperature of the subsurface lunar dust. The 
probability of survival of Earth life forms after 
contamination of the Moon is calculated, and under 
proper conditions it is estimated that organisms 
could live for 10° years or more. The various 
kinds of lunar biological contamination and the sub- 
sequent population increases are noted. Recommen- 
dations for decontamination of manned and unman- 
ned space craft are made, and it is advised that 
landings on the Moon with men or animals should 
be postponed until decontamination is assured 
through adequate techniques. (89 references) 


8708 
Shapley, H. 1960 


EXTRATERRESTRIAL LIFE.—Astronautics, 5 (4): 
32-33, 50-52. April 1960. 

The probability of the existence of life on other 
planets is based on the premise that (1) under cer- 
tain conditions, such as were present on Earth at one 
time, the development of life is spontaneous; and (2) 
that the common origin of the Earth and other planets 
of the universe and the law of probability makes the 
existence of these conditions on other planets very 
likely, The possibility of life in a different physico- 
chemical form and adapted to different environmental 
conditions must not be discounted. However, certain 
conditions may be considered to be essential to the 
existence of life as we know it. These conditions are 
a relative stability of environmental conditions, a 
fairly circular planetary orbit, availability of water 
or possibly some other solvent, a suitable chemical 
nature, and, essential for the preservation of life on 
our planet as well, the development of organisms 
either incapable or unwilling to destroy themselves 
or their planet. 


8709 
Shapley, H. 1961 


THE PROBABLE ENVIRONMENT ON OTHER 
PLANETS. — In: The biology of space travel, 
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p. 107-115; discussion, p. 115-116. Symposia of the 
Institute of Biology, 10. London, 1961. 


A discussion is presented of the physical envi- 
ronmental conditions primarily on the Moon, Venus, 
and Mars (other planets and stars are also men- 
tioned). The importance of argon in the Moon's 
atmosphere is discussed. The greenhouse effect of 
the atmospheres of Venus and the Earth is related 
to the temperature of the planets and the occur- 
rence of life there. The presence of ozone in 
the Earth's atmosphere appears to be unique, and 
the effect of this shielding on the evolution of life 
is discussed. The present concept of the evolution 
of the Earth's atmosphere is reviewed. 


8710 
Shaw, J. H., 1959 
and N, T. Bobrovnikoff 

NATURAL ENVIRONMENT OF THE PLANET VE- 
NUS,—Ohio State Univ. Research Foundation, Co- 
lumbus (Contract AF 33 (616)-5914); issued by Wright 
Air Development Center. Directorate of Labs., 
Wright-Patterson Air Force Base, Ohio (Project no, 
1111, Task no, 11115). WADC Phase Technical Note 
no, 2, Feb, 1959. vii+64 p. 


This report summarizes the present knowledge of 
the physical environment of the planet Venus, There 
are many aspects of this environment which are im- 
perfectly understood at the present time because of 
the absence of adequate observational data, Attempts 
were made to estimate the probable environment in 
cases where it cannot be definitely established. (Au- 
thors' abstract) (75 references) 


8711 

Sinton, W. M. 1959 
FURTHER EVIDENCE OF VEGETATION ON 
MARS,—Science (Washington), 130 (3384): 1234- 
1237. Nov. 6, 1959. 


Infrared-spectroscopic tests of various regions of 
the planet Mars reveal the presence of absorption 
bands in the region of 3.5... These bands are most 
probably produced by organic molecules, with 
absorption being strongest at 3.4 and 3.9 ., and 
practically no absorption at 3.7 1. The presence of 
carbonates which possess bands in this region is 
eliminated by the disagreement of the details of the 
absorptions, The observed spectrum fits very 
closely that of organic components, particularly of 
plants, An additional absorption, which was found at 
3.67 y, is also found in the terrestrial alga, 
Cladophora, It is apparently produced by carbo- 
hydrate molecules present in the plant. The attach- 
ment of an oxygen atom to one of the carbon atoms 
shifts the resonance of a hydrogen atom attached to 
the same carbon to a longer wavelength. Thus, the 
evidence points not only to organic molecules but to 
carbohydrates as well, The strength of the band at 
3.67 1, compared to its.weakness or absence in 
plants, may indicate a significant difference in plants 
that may be present on Mars and perhaps indicates a 
larger storage of food. 


8712 


Slater, A. E. 1958 


THE PROBABILITY OF INTELLIGENT LIFE 
EVOLVING ON A PLANET.—In: International 
Astronautical Congress, VIIIth (Barcelona, 1957), 
Proceedings, p. 395-402. Wien: Springer, 1958, 


In order to estimate the likelihood of intelligent 
life evolving on a planet on which life has started, 
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this paper traces briefly the line of evolution of the 
human species from primitive life forms, and, 
taking examples from animal groups at different 
stages along this sequence, shows that, as each 
group differentiated along various evolutionary 
paths, the particular one which eventually led to 
man was far from inevitable and, in fact, the chances 
were often against it starting at all, It therefore 
seems improbable that other forms of intelligent 
life will be found by voyagers through space, 
(Author's abstract) 


8713 

Stehling, K. R. 1961 
THE MANNED LUNAR PROJECT, —— Interavia 
(Geneva), 16 (12): 1654-1655. Dec. 1961. 


Unmanned lunar explorations during the next five 
years will yield considerable information about the 
lunar surface structure, radiation levels near the 
moon's surface, and other physical constants per- 
taining to the moon, Although much of this infor- 
mation will be used in support of manned lunar 
landing activity, a substantial fraction will be used 
for the general advancement of lunar science. The 
research program of the National Aviation and 
Space Agency is subdivided as follows: (1) Ranger 
lunar probe for hard landing; (2) Surveyor lunar 
probe for soft landing; (3) Prospector, a mobile in- 
strument unit which can travel on the lunar sur- 
face over limited distances; and (4) Apollo, manned 
space vehicle for a three-man crew. Description of 
these programs is presented and illustrations are 
included of the Ranger and Surveyor probes. 





8714 
Stehling, K. R. 1961 
OPERATING ON THE MOON. —— Space-Aeronau- 


tics, 35 (2): 42-44. Feb. 1961. 


This paper briefly discusses problems of setting 
up bases for manned lunar exploration, including 
protection from meteors and radiation and the pro- 
vision of a suitable ecological environment. It is 
felt that successful human existence and operation 
on the moon will depend upon the determination of 
(1) the composition of the rocks and soil on the 
moon, (2) the depth of the dust layer (if any) on the 
moon, (3) the nature of the meteor showers on the 
moon, and (4) the nature of the radiation in the lu- 
nar environment. Objectives of lunar exploration 
and requirements for safe return to earth are out- 
lined, 


8715 
Strughold, H. 1959 
DEFINITIONS AND SUBDIVISIONS OF SPACE.—In: 
Bioastronautics—advances in research, p. 1-8. 
School of Aviation Medicine, Randolph Air Force 
Base, Tex. [Unnumbered] Report, March 1959. 
AD 226 473 


A kind of "'spatiography"’, or geography of space, 
is proposed for space-medical considerations, bio- 
astronautics, space technology, and space law. The 
cessation of atmospheric functions and effects deter- 
mine the border between atmosphere and space; the 
upper limits of air density, cosmic, ultraviolet, and 
solar radiation absorption, aerodynamic lift, and air 
resistance are designated. Space, in the vicinity of 
the Earth, the Moon, or other celestial bodies, is 
distinctly different from interplanetary space which 
is free of spheres of gravitational influence. The 
first-order gravisphere in our polar system is that 
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of the Sun; second-order, those of the planets; and 
third-order gravispheres, those of the moon. Thus, 
a subdivision of space can be based on the extension 
of the gravitational territories of the various celes- 
tial bodies. Space can also be subdivided on a larger 
scale on the basis of intensity variations of solar 
electromagnetic radiation as a function of distance 
from the Sun. 


8716 

Strughold, H. 1959 
EXOTIC ATMOSPHERES ON EARTH.—Jour. Avia- 
tion Med., 30 (5): 311-314. May 1959. 


The possibility of an eventual approach to other 
celestial bodies in the near future requires a careful 
examination of the ecological qualities of their at- 
mospheres in advance. Expressed in the language of 
ecology and logistics, the goal in the climatization of 
the cabin is to attain a maximum efficiency of the 
air-regenerating devices, a minimum of volume and 
weight, and an optimum well-being of the crew. For 
space operations, the Moon, Mars, and Venus attract 
immediate attention since they are also possibly 
within the oxygen belt of planetary atmospheres. 
Concerning the possibility of indigenous life on other 
planets, an experimental approach has been made by 
examining the behavior of terrestrial microorgan- 
isms under simulated planetary or lunar atmos- 
pheres. On the Earth, the "fire damps" (consisting 
mainly of methane, nitrogen, and carbon dioxide) oc- 
casionally found in coal mines show features of the 
atmosphere of Jupiter and Venus, and volcanic fuma- 
roles, or small craters with high carbon dioxide 
level, resemble the atmosphere of Venus. 


8717 

Strughold, H. 1960 
AN INTRODUCTION TO ASTROBIOLOGY, --- 
Astronautics, 5 (12): 20-21, 86-90. Dec. 1960. 


The possibilities of life on other planets are sug- 
gested by an examination of the planetary atmos- 
pheres and their chemistry, temperatures, light 
conditions, and water supply. A parallel is drawn 
between the chemical development of the earth's 
atmosphere (from a reducing hydrogen protoatmos- 
phere to a highly oxidized atmosphere with a large 
amount of free oxygen) and the spatial division of 
the oxygen-dominated (inner) and hydrogen-dominat- 
ed (outer) planets. Theories concerning the nature 
of the green areas on Mars, and experimental 
Studies of the survival of terrestrial micro-organ- 
isms under simulated Martian conditions are de- 
scribed. The applicability of astrobiological re- 
search to knowledge of the origin and nature of 
life on earth is briefly considered. 


8718 
Strughold, H., 
and O. L. Ritter 
ORBITAL CHARACTERISTICS OF EARTH AND 
MOON SATELLITES AS A BASIS FOR SPACE MEDI- 
CAL STUDIES.—Aerospace Med., 32 (5): 422-424. 
May 1961. 


The orbital characteristics of Earth and Moon 
satellites (taken as circular orbits) are compiled and 
listed. The Earth's potential satellite sphere reaches 
to one and one-half million kilometers (one million 
miles), or four times the distance to the Moon. The 
Moon moves within the Earth's gravisphere with a 
sphere of predominant gravitational influence of its 
own which extends to 58,000 kilometers (36,000 miles) 
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on the cislunar side and to 64,000 kilometers (40,000 
miles) in the trans-lunar direction. The Moon's grav- 
ity is about 17% that of Earth. Consequently, the 
orbital velocity near the Moon's surface is 1.7 km./ 
sec. 


8719 

Turner, G. 1959 
THE EXTENT OF THE LUNAR ATMOS PHERE,— 
Spaceflight (London), 2 (2): 57-58. April 1959. 


Some protective apparel will be required for the 
lunar explorer when he leaves his space vehicle be- 
cause of the absence of a substantial atmosphere 
and the extreme temperature range which will be 
encountered on the lunar surface. The Moon has 
lost all of its atmosphere, since the high tempera- 
tures on its surface cause high molecular velocities 
which are considerably in excess of the Moon's 
escape velocity. 


8720 

Urey, H. C. 1960 
SCIENCE IN SPACE. V. THE PLANETS.—National 
Academy of Sciences — National Research Council. 
Space Science Board, Washington, D. C. [Unnumbered 
report], 1960. 13 p. 


The atmospheres, surface characteristics, in- 
terior structures, and magnetic fields of the planets 
are described. Particular features of Mercury, Ve- 
nus, Mars, the Asteroids, Jupiter, and the comets are 
emphasized. Further studies of these cosmic bodies 
should be done by television observations, magnetic 
field and temperature determinations (especially by 
infrared spectrometry), radiation emission, seismic 
determinations, tests of the existence of life on the 
planets, and by numerous balloon flights. 


8721 

Vaucouleurs, G. de 1960 
THE PHYSICAL ENVIRONMENT ON MARS. —In: 
Physics and medicine of the atmosphere and space, 
p. 584-605. New York, etc.: John Wiley and Sons, 
1960. 


The planning and successful accomplishment of an 
exploration of Mars will require careful considera- 
tion of the best available information on the atmos- 
phere and physical conditions. Data concerning 
astronomy, atmosphere (pressure, density, composi- 
tion, and vertical structure), clouds, winds, ultra- 
violet radiation, surface temperature, polar caps, and 
water are presented. Various hypotheses for the 
bright and dark regions of the planet are examined. 
(46 references) 


8722 

Vishniac, W. 1960 
EXTRATERRESTRIAL MICROBIOLOGY.— Aero- 
space Med., 31 (8): 678-680. Aug. 1960. 


Absence of oxygen on Mars means that photosyn- 
thesis cannot be of the oxygen-evolving type, but it 
may be assumed that it resembles photosynthesis as 
carried out by terrestrial photosynthetic bacteria. 
The exploration of life on Mars may be carried out 
by a device which is, in principle, a culture tube pro- 
vided with a suitable medium from which can be ob- 
served changes in acidity and turbidity. A diagram 
for such a device is presented. On impact, the ap- 
paratus, fitted with a single culture tube, is inoc- 
ulated by dust and atmospheric particles drawn into 
the vacuum reservoir at the top. Changes in acidity 
or turbidity set off relays which in turn activate 
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transmitters so that one can follow, from Earth, 
changes in the culture medium. The media would be 
devised to support life of probable anaerobic micro. 
organisms. A summary chart of a few oxidation- 
reductions which affect the balance of nature is also 
given. 


8723 

Whipple, F. L. 1959 
ON THE LUNAR DUST LAYER, —— In: Vistas in 
astronautics. Il. Second Annual Astronautics Sym- 
posium, p. 267-272. New York, etc.: Pergamon 
Press, 1959. 


Observations of the Moon made optically in the 
infrared by radio and radar waves indicate that 
the Moon's surface consists of a thin insulating 
layer overlying denser materials, producing a sur- 
face that is a very poor reflector at all frequen- 
cies so far observed. At dimensions comparable to 
the wavelength of light, the surface is almost com- 
pletely rough, but it is relatively smooth at wave- 
lengths and dimensions comparable to 10 cm. The 
Moon's surface is subjected to bombardment by 
meteoritic material and corpuscular radiation (pro- 
tons) and to a slow rain of dust, molecules, atoms, 
and ions, as a consequence of the meteoritic bom- 
bardment and sputtering. The writer concludes that 
these processes coupled with solar radiation will 
tend to cement the dust into a weak, porous matrix 
and that no appreciable quantity of loose dust will 
be found on the Moon's surface. The surface ma- 
terial should not blow badly in a rocket jet and 
should be sufficiently rigid for support of the nor- 
mal structures and operations required of a lunar 
expedition. (Author's abstract) 


8724 

Yanow, G. 1961 
A STUDY OF THE MARTIAN UPPER ATMOS- 
PHERE AND IONOSPHERE. —— Jour. Astronauti- 
cal Sci., 8 (4): 103-109. 1961. 


Hypothetical Martian models composed of 90- 
98% nitrogen and 10-2% carbon dioxide with vary- 
ing surface temperatures and densities were se- 
lected and a probable photochemical chain deter- 
mined. This photochemistry was solved for incre- 
mental layers from the altitudes of 650 to 250 
kilometers using the most recent solar data extra- 
polated to the mean distance of Mars. The results 
are presented in graphic form for density, temper- 
ature, mean molecular mass, electron density, and 
atmospheric gas and ion concentrations against 
altitude as a function of two- and three-body re- 
combination. Since present results are preliminary, 
it is suggested that Mars has a fairly dense, mul- 
ti-layered, high altitude ionosphere. Terrestrial 
communication techniques may possibly be used 
employing different critical frequencies and skip 
distances, (Author's abstract, modified) 


8725 
Zhukov-Verezhnikov, N. N., 1961 

I. N. Maiskii, A. P. Pekhov, and N. P. Nefed'eva 
[SPACE MICROBIOLOGY] Kosmicheskaia mikro- 
biologiia. —— Mikrobiologiia (Moskva), 30 (5): 809- 
817. Sept.-Oct. 1961. In Russian, 

English translation by U. S. Joint Pub. Research 
Serv. (Washington), no, 11308 (CSO:6503-N), Dec. 1, 
1961. (Available from Office of Technical Services, 
U. S. Dept. Commerce) 
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2, BIOLOGY 8726-873( 


The relation of microbiology to the conquest of 
space is reviewed. Bacterial samples on the sec- 
ond Soviet space ship were used to determine via- 
bility upon recovery and also to test methods for 
automatic recording of vital activities. These in- 
struments, "bioelements", can record the viability 
and certain physiological functions of sporal bac- 
teria during extremely long flight periods, after 
activation by signals from the Earth or by a pro- 
gramming device on board the space ship. Bacteria 
and phages used survived the flight in a viable 
state. Microbiological samples may be used in the 
future to investigate the effects of weightlessness 
on the internal dynamics of a cell. This far, indi- 
cations are that genetic consequences of cosmic 
radiation are negligible for lysogenic bacteria. Cer- 
tain speculations on extraterrestrial life and prob- 
lems concerning transportation of terrestrial micro- 
organisms to other planets and vice versa are dis- 
cussed, 


Bree ky, F. 1961 
THE MARCH INTO INNER AND OUTER SPACE. 
—— Eng. and Science, 24 (9): 13-16, 18, 20. June 
1961. 


A successful exploration of inner and outer space 
requires the study of the physical content of the 
space, a well defined ultimate goal, the construc- 
tion of proper vehicles, and the actual exploration 
and colonization of both spaces. Various engineer- 
ing aspects concerning travel in outer space are 
discussed. An outline of the necessary means for 
sustaining life on the moon is given, and a plan 
for algal production of oxygen from lunar material 
is proposed. 


g. Origin of Life and Evolution 


8727 

Beischer, D. E, 1958 
POTENTIALITIES AND RAMIFICATIONS OF LIFE 
UNDER EXTREME ENVIRONMENTAL CONDI- 
TIONS,—Jour. Avaition Med., 29 (7): 500-503. 
July 1958, 


A brief survey is made of the range of physical 
conditions on Earth which allow the development or 
existence of living matter, Examples are given of 
plants and animals living under extreme conditions 
of temperature and pressure. Other essential ele- 
ments of the development of life on Earth are dis- 
cussed, including water, carbon, and the chemical 
environment, The biochemical basis of heredity 
desoxyribonucleic acid) and protein organization 

ribonucleic acid), and its limiting effect on the evo- 
lution of life are also considered, 


8728 

Briggs, M. H. 1959 
TERRESTRIAL AND EXTRATERRESTRIAL LIFE. 
—Spaceflight (London), 2 (4): 120-121. Oct. 1959. 


A hypothesis for the origin of life is presented 
which makes three basic assumptions. First, it 
presumes that intelligent life existed somewhere in 
the universe prior to the beginning of life on Earth. 
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Second, it assumes that interplanetary flight is pos- 
sible and that the intelligent life of the first assump- 
tion was capable of making such journeys. Third, 
that the lifeless Earth was visited by such extra- 
terrestrial intelligences who either deliberately or 
accidentally left microbes behind them when they 
departed. In the complete absence of competition, 
these simple organisms multiplied and mutated on 
the surface of the Earth. The only sources of ob- 
jection to the hypothesis are either tho. atelligent 
races did not land on Earth, or that even if such 
landings did occur they did not give rise to life on 
Earth. Both types of objection are considered. 


8729 

Calvin, M. 1961 
THE ORIGIN OF LIFE ON EARTH AND ELSE- 
WHERE, — Annals Internal Med., 54 (5): 954- 


976. May 1961. 


A description is given of the random synthesis 
of amino acids, formic and acetic acid, purines, 
pyrimidines, and other organic molecules from 
methane, ammonia, water, and hydrogen through 
the use of high energy ionizing radiation, ultra- 
violet light, or electrical discharges. Orderly and 
systematic interaction of these molecules, which 
present the metabolites and structural elements 
of living organisms, are attributed to the forces 
of autocatalysis and crystallization. Points of 
contact between laboratory findings and theoretical 
explanation of the construction of macromolecules 
are discussed. Studies in colloidal surface chem- 
istry are needed to throw light on cell construc- 
tion. A description is given of examinations on the 
organic constituents of meteorites and comets (as 
shown by light emission) designed to detect the 
presence of prebiotic organic synthesis on other 
planets. (25 references) 


8730 

Sagan, C. 1961 
ON THE ORIGIN AND PLANETARY DISTRIBUTION 
OF LIFE. —— Radiation Research, 15 (2): 174-192. 
Aug. 1961. 

The author discusses the various evidence of 
and speculations on the origin of life on Earth, 
specifically the following topics: the formation of 
complex organic molecules from simpler chemi- 
cals by ultraviolet irradiation to subsequently pro- 
duce the proper medium in the oceans for the 
origin of life; the problem of replication of desoxy- 
ribonucleic acid (it is suggested that the original 
energy available for transfer by adenosine triphos- 
phate and polynucleotide synthesis came from the 
absorption of solar ultraviolet); the mutagenic ef- 
fect of radiation on early life forms as well as 
the production of hydrogen peroxide by ultraviolet 
irradiation; the effect of hydrogen peroxide on the 
development of the organism's catalase defense 
mechanism; and the possibility of extraterrestrial life 
on Mars, Venus, and Jupiter in light of our knowl- 
edge of life on earth. With the same environmen- 
tal requirements as on Earth, it appears that the 
possibility of life on Mars and Jupiter is greater 
than on any other planet in the solar system. (53 
references) 
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8731-8735 
a. General 
8731 
Anand, B. K. 1961 
G. 8. Chhina, and B. Singh 


STUDIES ON SHRI RAMANAND YOGI DURING HIS 
STAY IN AN AIR-TIGHT BOX. —— Indian Jour. 
Med. Research, 49 (1): 82-89, plate 4. Jan. 1961. 


Shri Ramanand Yogi was studied in an air-tight 
sealed box on two occasions, the first time for 8 
hours and the second time for 10 hours. His aver- 
age oxygen utilization during the whole period was 
13.3 liters/hr., while his basal requirement was 
19.5 liters/hr. At one point his oxygen consump- 
tion was approximately 10 liters/hr. COs output 
behaved similarly. No hyperpnea or tachycardia 
was observed, even though COs increased in the 
breathing air. The electroencephalogram showed 
low voltage fast activity resembling early stages 
of sleep. (Authors' summary, modified) 


8732 
Brendel, W., 

C. Albers, and W. Usinger 
[EFFECT OF ISOLATED CHANGES OF BRAIN 
TEMPERATURE ON OXYGEN CONSUMPTION, 
RESPIRATION, AND CIRCULATION] Der Einfluss 
isolierter Veranderungen der Hirntemperatur auf 
Sauerstoffverbrauch, Atmung und Kreislauf |Ab- 
stract].—Pflugers Archiv fur die gesamte 
Physiologie (Berlin), 268 (1): 8-9. Oct. 15, 1958. 
In German. 


1958 


Oxygen consumption, respiration, and circulation 
were observed in anesthetized dogs during changes 
in temperature in the brain produced through cool- 
ing or heating of the isolated head circulation. 
Oxygen consumption decreased exponentially with 
brain temperature, reaching a minimum at 27° C. 
Respiration decreased sharply with decreases in 
brain temperature from 42° to 34°, and decreased 
gradually below 34°. Blood pressure and peripheral 
resistance remained relatively constant at tem- 
peratures above 34°, but decreased at lower tem- 
peratures despite transient increases in heart 
minute volume. Heart frequency remained constant 
except when the temperature of the brain exceeded 
that of the body. The observed responses were 
quantitatively and in some cases qualitatively dif- 
ferent from those produced by temperature changes 
in the whole body. 


8733 
Brent, H. P., 1960 
T. M. Carey, T. J. Powell, J. W. Scott, W. J. R. 
Taylor, and W. R. Franks 
SYNERGISM BETWEEN EFFECTS OF HYPER- 
VENTILATION, HYPOGLYCEMIA AND POSITIVE 
ACCELERATION. —Aerospace Med., 31 (2): 
101-115. Feb. 1960. 


Eighteen subjects were exposed to combinations 
of voluntary hyperventilation, 3.4 g for five seconds 
on the centrifuge, and changes in glycemia one 
hour and three hours after glucose feeding. Vol- 
untary hyperventilation plus 3.4 g, one hour after 
glucose, produced slowing of electroencephalo- 
graphic (EEG) activity in seven subjects and com- 
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plete incapacitation in six of these. A wide range 
of signs and symptoms appeared in the remaining 
ten subjects. Voluntary hyperventilation plus 3.4 g, 
three hours after glucose, produced EEG slow 
activity in 12 of 17 cases, with physical evidence 
.of complete incapacitation in eight of these. 
Voluntary hyperventilation induced an increase 

in heart rate. When combined with the positive 
acceleration, they produced a greater increase, 
and gave rise to more cardiac irregularities than 
had appeared with either condition acting alone. 
EEG and electrocardiographic disturbances tended 
to occur together, and both were more common 

at fasting or lower-than-fasting blood glucose 
levels than the higher levels. Of the 17 subjects 
who underwent all phases of the experiment, 16 
developed fasting or below-fasting blood glucose 
levels at three hours after their glucose meal. 
(Authors' summary, modified) 


8734 
Dermksian, G., 
and L. E. Lamb 
CARDIAC ARRHYTHMIAS IN EXPERIMENTAL 
SYNCOPE.-——School of Aviation Medicine, Randolph 
Air Force Base, Texas. Report no. 59-16, Nov. 
1958. 17 p. 
Also published in: Jour. Amer. Med. Assoc., 
168 (12): 1623-1630. Nov. 22, 1958. 


Fifty young, apparently healthy aviation cadets 
in preflight training were evaluated in regard to 
syncope. Thirty per cent of these subjects ad- 
mitted to previous, undisclosed syncope when they 
were not in fear of detection or removal from the 
training program. Twenty-one of the cadets ex- 
perienced experimental syncope during the syncope 
procedures. Cardiac arrhythmia was frequently 
associated with the syncopal episode and frequently 
induced by respiratory maneuvers (voluntary apnea 
and hyperventilation) without syncope. Intraven- 
ously given atropine apparently prevented re- 
currence of cardiac arrhythmia induced by respira- 
tory maneuvers. Significant cardiac arrhythmia was 
also noted in simple orthostatic syncope. The 
experimental procedures were not able to identify 
the subjects who had previously experienced syncope. 
The results dispute the supposition that syncope 
itself indicates an underlying disease state. 
(Authors' summary, modified) 


1958 


8735 
Dermksian, G., 
and L. E. Lamb 
SYNCOPE IN A POPULATION OF HEALTHY 
YOUNG ADULTS —INCIDENCE, MECHANISMS, 
AND SIGNIFICANCE.—School of Aviation Medicine, 
Randolph Air Force Base, Texas. Report no. 58- 
132, 16 p. 
Also published in: Jour. Amer. Med. Assoc., 168 
(9): 1200-1207. Nov.1, 1958. 


1958 


Extensive studies were carried out on 82 
aviators to ascertain the mechanisms involved 
in syncopal episodes which had occurred sometime 
in the past. These mechanisms are considered 
under six general types of disorders: (1) inadequate 
venous return; (2) inefficient cardiac pumping 
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action; (3) loss of arteriolar tone; (4) abnormalities 
in the constituents of the circulating blood (qualita- 
tive blood changes); (5) inadequate circulating blood 
volume (quantitative blood changes); and (6) local 
disorders of the central nervous system. More than 
one of these mechanisms may be involved in any 
episode of syncope. The cardiac arrhythmias are 
a major factor in causing inefficient pumping action 
of the heart. This report emphasizes the frequency 
of cardiac arrhythmias induced by the pulmonary 
stretch reflex. The stretch reflex is stimulated by 
common breathing maneuvers such as breath- 
holding and also by pressure breathing. Susceptible 
persons may have various cardiac arrhythmias 
and/or loss of peripheral arteriolar resistance 
with subsequent loss of consciousness. The vagal 
response to the stretch reflex can be abolished by 
atropine administration. It is hoped that better 
understanding of the underlying causes of syncopal 
episodes in pilots and of their likelihood of re- 
currence will perhaps prevent syncopal episodes 

at crucial times, and lead to the prevention of 
accidents resulting from syncope. 


8736 
Farhi, L. E., 1950 
and H. Rahn 
DYNAMICS OF CHANGES IN CARBON DIOXIDE 
STORES. —— Anesthesiology, 21 (6, Part I): 604- 
614. Nov.-Dec. 1960. 


Data for the CO, storage capacity and perfusion 
of various body systems and organs were collected 
and used to construct an electronic analogue com- 
puter considered suitable for determining the most 
critical physiological parameters in COg retention 
or loss. The crucial point in CO» stores equili- 
bration appears to be the effect of muscle perfu- 
sion on the functional storage capacity of the body. 
Since most of the CO, storage capacity resides in 
the muscle, perfusion of the muscle mass will de- 
termine the rate at which this storage capacity 
may be brought into play. 


8737 
Gaito, J., 1958 
and E. C. Gifford 
COMPONENTS OF VARIANCE IN ANTHROPOM- 
ETRY.—Human Biol., 30 (2): 120-127. May 1958. 


Estimates of the sources of variation in anthro- 
pometric measurements were made by a com- 
ponents-of-variance analysis of variance design. 
Three individuals trained on practice subjects for 
4 weeks, until the inter- and intra-anthropometrist 
variation was approximately constant. Each 
anthropometrist then made standard measurements 
of 11 morphological features of 14 subjects within 
one week. Analysis revealed that the two major 
sources of variance were inter-subject and intra- 
subject, the latter arising from variation in the 
posture assumed when the measurements were 
taken. The intra-anthropometrist effect con- 
tributed only a negligible proportion of the total 
variance, but an inter-anthropometrist effect was 
observed for some features. Most reliable features 
were height, weight, span, and sitting height, while 
the least reliable were buttock-leg length, maximum 
arm reach, and anterior arm reach. It is suggested 
that the reliability of anthropometric studies might 
be increased by obtaining two or more measure- 
ments of the more variable features. 


8736-8741 


8738 

Kellogg, R. H. 1960 
ACCLIMATIZATION TO CARBON DIOXIDE. — 
Anesthesiology, 21 (6, Part I): 634-641. Nov. -Dec. 
1960. 


A review is presented of the adaptive changes 
which are produced and maintained as a result of 
deviations from the normal arterial CO, tension 
which have persisted for many days or longer. 
Emphasis is placed upon the alterations in the ven- 
tilatory response to CO, and in the acid-base bal- 
ance as they occur in normal subjects residing at 
high altitude who exhibit hypocapnia, and patients 
with pulmonary emphysema who exhibit hypercap- 
nia. Consideration is given to (1) the relation of 
alveolar carbon dioxide to ventilation and metabo- 
lism; (2) acclimatization of the respiratory center 
to hypocapnia (including criteria for evaluation, 
carbon dioxide response curves at altitude, and 
genesis of altitude hypoxia); (3) acclimatization of 
the respiratory center to hypercapnia; (4) the time 
course of respiratory acclimatization to CO9; and 
(5) tissue changes in CO, acclimatization. (41 ref- 
erences) 


8739 
Marotta, S. F., 1960 
E. F. Robbins, and J. P. Marbarger 
DETERMINATION OF GASEOUS TISSUE NITROGEN. 
—Aerospace Med., 31 (8): 654-658. Aug. 1960. 


A device for measuring the quantity of gaseous 
nitrogen in tissues is described. The method is 
based on the principle of the release of nitrogen from 
tissues with mild heat and the homogenization of ni- 
trogen into the supernatant gas phase. Data obtained 
from muscle, testes, spleen, liver, and brain reveal 
that these tissues contain significant amounts of ni- 
trogen at ground level. 


8740 

Spells, K. E. 1959 
THE THERMAL CONDUCTIVITIES OF SOME BIO- 
LOGICAL FLUIDS.—RAF Inst. of Aviation Medi- 
cine (Gt. Brit.), Farnborough; issued by Flying 
Personnel Research Committee (Gt. Brit.). FPRC 
Report no. 1071, April 1959. 9 p. AD 229 167 


The thermal conductivities of a number of biolog- 
ical fluids were measured with an apparatus designed 
for the purpose. Fluids for which values were ob- 
tained include blood, milk, cream, egg yolk and egg 
white, and a correlation has been found between ther- 
mal conductivity and water content. Results of 
other workers for animal tissues appear to be fitted 
by this correlation, which may therefore be of some 
practical use in estimating thermal conductivities of 
body components for which no direct determinations 
exist. (Author's summary) 


b. Cardiovascular Physiology 


8741 
Agadzhanian, N. A., 1958 
A. K. Alekseev, and A. S. Tsivilashvili 
[A DEVICE FOR RECORDING BLOOD PRESSURE 
AT GREAT ALTITUDES] Pribor dlia registratsii 
krovianogo davleniia na bol'shikh vysotakh. — 
Voenno-meditsinskii zhurnal (Moskva), 1958 (10): 
87-89. Oct. 1958. In Russian. 
English translation in: Military Med. Jour., 10: 
137-139. New York: U.S. Joint Pub. Research 








8742-8747 


Serv., No. 1166-N, Jan. 28, 1959. (Available from 
Office of Technical Services, U. S. Dept. Commerce) 


A device is described which permits the deter- 
mination and recording of arterial blood pressure 
at ground level as well as at altitudes up to over 
18, 000 m. 


8742 
Averill, K. H., 
and L. E. Lamb 
ELECTROCARDIOGRAPHIC FINDINGS IN 67,375 
ASYMPTOMATIC SUBJECTS. I. INCIDENCE OF 
ABNORMALITIES. —Amer. Jour. Cardiol., 6 (1): 
76-83. July 1960. 


Electrocardiographic abnormalities occurred in 
3.7 per cent of 67,375 asymptomatic, healthy adult 
Air Force men, With increasing age, there was a 
significant increase in incidence of non-specific T 
wave changes, ventricular ectopic beats, right bun- 
dle branch block, and possible myocardial infarc- 
tion, and a significant decrease in incidence of 
simple atrial rhythm and wandering pacemaker. 
The electrocardiograms obtained from 410 Negro 
officers in the Air Force had a nine per cent ab- 
normality rate as compared to a 3.1 per cent ab- 
normality rate for the non-Negro population. The 
source of this increased abnormality rate was 
found in the increased incidence of T wave changes 
and first degree A-V block. 


1960 


8743 
Barratt-Boyes, B. G., 
and E. H. Wood 

CARDIAC OUTPUT AND RELATED MEASURE- 
MENTS AND PRESSURE VALUES IN THE RIGHT 
HEART AND ASSOCIATED VESSELS, TOGETHER 
WITH AN ANALYSIS OF THE HEMODYNAMIC 
RESPONSE TO THE INHALATION OF HIGH OXYGEN 
MIXTURES IN HEALTHY SUBJECTS.—Jour. Lab. 
and Clinical Med., 51 (1): 72-90. Jan. 1958. 


Determinations of cardiac output, vascular 
resistance, and blood pressure in the right heart 
chambers and great vessels were made by 
catheterization in 20 subjects breathing air or 
95% oxygen. Oxygen inhalation produced no change 
in oxygen capacity, oxygen uptake, or the arterio- 
venous oxygen difference. No constant change in 
cardiac index was observed, but the stroke index 
was significantly increased. Heart rate was de- 
creased an average of 6%. Calculated "total" 
pulmonary resistance was decreased, but changes 
in pulmonary "arteriolar" resistance were vari- 
able. Oxygen inhalation resulted in an increase in 
radial artery systolic anc diastolic pressures, and 
a decrease in mean pulmonary artery pressure. 
Right ventricular systolic and end diastolic pres- 
sures were decreased. Right atrial pressure was 
not significantly decreased, but mean wedge pres- 
sure was decreased in a majority of subjects. 


1958 


8744 

Britton, J. H. 
INITIAL SIX MONTHS' EXPERIENCE WITH 
AIRLINE PILOTS' ELECTROCARDIOGRAMS: A 
PRELIMINARY STUDY.—Aerospace Med., 31 (10): 
859-862. Oct. 1960. 


A preliminary report is presented of the 
analysis of 8,177 electrocardiograms from healthy 
pilots. Of the total, 714 (or 8.7%) were considered 
abnormal. Of the abnormals, 18.2% were probably 
due to poor technique. Records which were ab- 
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normal but fitted no particular pattern were placed 
into the unclassified group. There were two cases 
of possible myocardial infarction. 


8745 
Carbery, W. J., 
W. E. Tolles, and A. H. Freiman 
A SYSTEM FOR MONITORING THE ECG UNDER 
DYNAMIC CONDITIONS. —Aerospace Med., 31 
(2): 131-137. Feb. 1960. 


A monitoring system is described which permits 
the continuous recording of the electrocardiogram 
(ECG) during body movement and exercise, by the 
use of two lead configurations. The main problems j 
involved in recording ECG during exercise are the j 
generation of muscle potential interferences from 
active muscle groups, and direct current level 
shifts caused by intermittent changes of electrode- 
to-skin contact. The problems were satisfactorily 
overcome by the use of new electrode placements, i 
the design of new electrodes, readily attachable to 
the skin, and reduction of the recording bandwidth. 
This monitoring system appears particularly well- 
suited for studying the heart action of subjects 
during aircraft and satellite flights. (Authors' 
summary, modified) 


1960 


8746 
Carpi, A., 
and M. Virno 
INTERACTION BETWEEN THE ELECTRICAL 
ACTIVITY AND THE CIRCULATION OF THE 
BRAIN: SIGNIFICANCE OF METABOLIC AND 
HUMORAL FACTORS UNDER VARIOUS CONDI- I 
TIONS OF FUNCTIONAL ACTIVITY. —In: Cerebral | 
: 


1961 


anoxia and the electroencephalogram, p. 112-117. 
Springfield, Illinois: Charles C Thomas, 1961. 


Simultaneous tracings of the effects of adrenaline, 
noradrenaline, strychnine, and carbon dioxide on 
venous pressure, arterial pressure, cerebral venous 
outflow, and nasal or renal plethysmograms were 
recorded photographically in anesthetized dogs in 
order to study the physiological control of brain 
circulation. The results show that barbiturates 
can dissociate the electroencephalographic patterns 
from the cerebral vasodilation provoked by carbon 
dioxide. They support the evidence that a double 
mechanism, metabolic and neurogenic, is involved 
in the control of brain circulation. The pharmaco- 
logical data demonstrate that the action of humoral 
and metabolic chemical agents on the brain circu- 
lation is dependent on a whole series of physio- 
pathological conditions. j 





8747 

Cope, F. W. 1958 
SOME CLINICAL AND PHYSIOLOGICAL IMPLICA- 
TIONS OF A RECENT ELASTIC RESERVOIR 
THEORY OF THE HUMAN SYSTEMIC ARTERIAL 
SYSTEM.——Naval Air Development Center. Aviation 
Medical Acceleration Lab., Johnsville, Pa. (Project 
no. NM 11 01 12.6, Report no. 9). Report no. 
NADC-MA-5816, Nov. 25, 1958. iii+25 p. 


Equations describing the interrelations between 
systolic and diastolic blood pressures, cardiac 
output, heart rate, aortic elasticity, and total peri- 
pheral resistance are given. Typical values for the 
variables are substituted in the basic equations to 
show the systolic and diastolic pressure changes in 
certain clinically important or didactically useful 
situations. The effects on systolic and diastolic 
pressures of changing either peripheral resistance, 


—— 


cardiac output, heart rate, or aortic elasticity are 
shown. The effects on pulse pressure of varying 
cardiac output and peripheral resistance while 
holding mean arterial pressure constant are demon- 
strated. Compensatory mechanisms in hyper- 
tension, exercise, and shock are explored. (Author's 
abstract, modified) 


8748 

Cope, F. W. 1958 
EFFECTS OF AGEING, DRUGS, EXERCISE AND 
OTHER STRESSES ON THE ELASTIC CHARAC- 
TERISTICS OF THE INTACT LIVING HUMAN 
AORTA.——Naval Air Development Center. 
Aviation Medical Acceleration Lab., Johnsville, 
Pa. (Project no. NM 11 01 12.6, Report no. 8). 

j Report no. NADC-MA~5815, Nov. 19, 1958. v+18 p. 


A method was developed by which aortic 
distensibility characteristics can be computed 
in the intact living human, if systolic and diastolic 
arterial pressures, heart rate, and cardiac output 
are known. The aortic characteristics of a large 
series of normal men of different ages were com- 
pared with measurements on excised aortas. A 
pronounced trend toward increasing aortic stiffness 
with increasing age was more evident in living 
than in dead aortas. Norepinephrine and exercise 
caused the living aortas to constrict but to become 
more distensible. The ganglionic blocking agents, 
hexamethonium, pentamethonium, and tetra~- 
ethylammonium caused the living aorta to stiffen, 
presumably due to dilatation. The increased 
aortic distensibility occurring with hypertension 
induced by norepinephrine or exercise acted as a 
ral compensatory mechanism by decreasing systolic 
pressure. (Author's summary, modified) 





8749 
he, Cope, F. W. 1958 
ELASTIC CHARACTERISTICS OF ISOLATED 
ous | SEGMENTS OF HUMAN AORTAS UNDER DYNAMIC 


I CONDITIONS. —Naval Air Development Center. 
Aviation Medical Acceleration Lab., Johnsville, 

Pa. (Project no. NM 11 01 12. 6, Report no. 5). 
Report no. NADC-MA-5809, Aug. 13, 1958. ii+14 p. 


When isolated segments of human descending 
thoracic aorta were rapidly and continuously changed 
d in volume in sinusoidal fashion with pulse pressures 
and pulse rates maintained in the physiological 
range, the resulting pressure-volume curves showed 





" slight but consistent increases in stiffness, com- 
pared to pressure-volume curves obtained on the 
Same specimens when inflated stepwise. The extent 
of hysteresis in the aorta was not determined 
because time lags in the aorta could not be dis- 
58 tinguished from time lags in the measuring equip- 
‘A- ment. (Author's abstract, modified) 
8750 
ation | Cope, F. W. 1958 
ject | AN ELASTIC RESERVOIR THEORY OF THE 
HUMAN SYSTEMIC ARTERIAL SYSTEM USING 
CURRENT DATA ON AORTIC ELASTICITY.— 
Naval Air Development Center. Aviation Medical 
n Acceleration Lab., Johnsville, Pa. (Project no. 
; NM 11 01 12.6, Report no. 7). Report no. NADC- 
—“ MA-5814, Nov. 7, 1958. iv+29 p. 
be ’ A review of the literature of aortic elasticity 
5 in data leads to the conclusion that the pressure- 
A volume curves of the human aorta can be reason- 
ably well approximated by parabolas, while a 
nce, straight line approximation proves inadequate. 
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By using the above relationship and assuming flow 
through the peripheral vascular system to be 
directly proportional to the pressure difference 
across it, two equations are derived which relate 
systolic and diastolic blood pressures, cardiac 
output, pulse rate, peripheral resistance, and two 
constants of aortic elasticity. Pulsewave trans- 
mission phenomena are ignored. These two equa- 
tions can be solved simultaneously for any two 
variables in terms of the others. When values com- 
puted from these equations are compared with 
experiments, the errors are usually less than 5%, 
provided errors due to inaccurate measurements 
of the aortic elasticity constants are avoided. 
(Author's abstract) (40 references) 


8751 
Cramer, C., 1961 
R. T. Tyndall, and L. G. Lederer 
SPONTANEOUS, RECURRENT LEFT BUNDLE 
BRANCH BLOCK WITHOUT APPARENT HEART 
DISEASE.—-Aerospace Med., 32 (9): 809-813. Sept. 
1961. 


Although the preponderant opinion in the literature 
states that bundle branch block is a manifestation of 
advanced cardiovascular disease, exceptions occur. 
One such case history of a pilot with spontaneous, re- 
versible electrocardiogram changes during a period 
of eight years without alteration in the normal clin- 
ical picture is presented. 


8752 
De Long, E., 1959 
H. N. Uhley, and M. Friedman 
CHANGE IN BLOOD CLOTTING TIME OF RATS EX- 
POSED TO A PARTICULAR FORM OF STRESS. — 
Amer. Jour. Physiol., 196 (2): 429-430. Feb. 1959. 


Rats were subjected to a form of stress which in- 
volved a sense of urgency and apprehension by peri- 
odically and alternately charging half of the floor of a 
specially constructed cage, forcing migration to the 
uncharged areas. Three groups of experimental rats 
were placed in the cage for 1, 3 and 6 hours, respec- 
tively. At the end of the stress period the clotting 
time of the experimental rats was taken, and com- 
pared to controls. It was found that in addition to 
marked behavioral differences, the stressed rats ex- 
hibited significant hastening of blood coagulation. 
(Authors' abstract) 


8753 
Eckstein, J. W., 1958 

W. K. Hamilton, and J. M. McCammond 
PRESSURE-VOLUME CHANGES IN THE FOREARM 
VEINS OF MAN DURING HYPERVENTILATION, — 
Jour. Clinical Investigation, 37 (7): 956-961. July 
1958. 

Experiments were conducted to determine the 
cardiovascular effects of carbon dioxide inhalation 
and the relationship between intraluminal pressure, 
venous constriction, and venous volume during volun- 
tary hyperventilation. Plethysmographic measure- 
ments were made of forearm venous volume, disten- 
sibility, and pressure before, during, and after 
hyperventilation with air or 5-7% COg in air. 
Forearm venous pressure was decreased during 
hyperventilation with air, and slightly increased dur- 
ing hyperventilation with COg in air. Active venous 
constriction occurred regularly during hyperventila- 
tion under both conditions. Venous volume was de- 
creased 23.6% by venous constriction, and 7.3% by a 
fall in venous pressure during hyperventilation in air. 
The decrease in venous volume hyperventilation with 
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COg was significantly less, apparently because of the 
stability of venous pressure. It is suggested that 
peripheral venous constriction may increase the sup- 
ply of blood to the heart during hyperventilation. 


8754 
Engstrém, C. G., 1958 
and G. Strom 

RELATIONSHIP BETWEEN PHYSICAL WORKING 
CAPACITY AND HEART VOLUME IN STANDING 
POSITION IN PILOTS AND APPLICANTS IN THE 
SWEDISH AIR FORCE.—Meddelanden fran flyg- och 
navalmedicinska ndmnden (Stockholm), 7 (2): 36-38. 
1958. In English. 


Physical work capacities and heart volumes of 51 
pilots and Swedish Air Force applicants were deter- 
mined by the bicycle-ergometer test method. Heart 
volumes of a control group of pilots and applicants 
were measured in a standing or prone position. Ac- 
cording to the results, differences in heart volume 
do not increase significantly with increased work 
capacity. It was also found that young applicants 
have smaller heart volumes than pilots. It is con- 
sidered that the larger heart volume of pilots may 
be attributed to a decreased orthostatic blood dis- 
placement or to a larger stroke volume with a less 
effective peripheral circulatory mechanism. 


8755 

Fishman, A. P. 1961 
RESPIRATORY GASES IN THE REGULATION OF 
THE PULMONARY CIRCULATION. —— Physiol. 


Reviews, 41 (1): 214-280. Jan. 1961. 


In this review, consideration is given to (1) the 
relationships between structure and function in the 
pulmonary circulation, and (2) the effects of acute 
and chronic hypoxia, acute hyperoxia, acute hyper- 
capnia, and combined hypoxia and hypercapnia on 
the pulmonary circulation. The magnitude of the 
influence which hypoxia exerts in the regulation of 
the pulmonary circulation is assessed. (454 refer- 
ences) 


8756 
Fosmoe, R. J., 1950 
K. H. Averill, and L. E. Lamb 
ELECTROCARDIOGRAPHIC FINDINGS IN 67,375 
ASYMPTOMATIC SUBJECTS. Il. SUPRAVENTRICU- 
LAR ARRHYTHMIAS, — Amer. Jour. Cardiol., 
6 (1): 84-95. July 1960. 


Of 67,375 healthy members of the Air Force fly- 
ing population, 861 subjects had supraventricular 
arrhythmias discovered by a routine electrocardio- 
gram. These included 328 subjects with atrial 
rhythm, 329 with supraventricular premature con- 
tractions, 158 with wandering pacemaker, thirty- 
three with A-Y dissociation, nine with nodal rhythm, 
five with atrial fibrillation, and five with sinus 
arrest with nodal escape. Increased vagal tone, 
common to youth, appears to be the greatest cause 
of atrial rhythm (sometimes called upper nodal 
rhythm with A-V block), wandering pacemaker, 
sinus arrest with nodal escape, A-V dissociation 
and perhaps nodal rhythm. A high incidence of 
these abnormalities occurs below the age of twenty- 
five years and the incidence drops sharply past 
this age. This is in contradistinction to premature 
contractions which occur at the same rate per 
thousand subjects through all age groups of the 
survey. (Authors' summary) 
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8757 
Freygang, W. H., 1958 
and L. Sokoloff 

QUANTITATIVE MEASUREMENT OF REGIONAL 
CIRCULATION IN THE CENTRAL NERVOUS SYS- 
TEM BY THE USE OF RADIOACTIVE INERT 
GAS.—In: Advances in biological and medical 
physics, vol. 6, p. 263-279. New York: Academic 
Press, 1958. 


A method for the simultaneous quantitative 
determination of blood flow in the individual struc- 
tures of the cat's brain by means of I-131-labeled 
trifluoroiodomethane is presented. The method is 
based on principles which govern the exchange of a 
biologically inert gas between blood and tissues. 
Alterations in blood flow were measured after thio- 
pental anesthesia, altered oxygen and carbon di- 
oxide tensions, and during visual stimulation. The 
results are qualitatively and quantitatively similar 
to the results of other studies on blood flow of the 
whole brain and suggest that the method is valid 
and reliable. (27 references) 


8758 


Granath, A., 1961 


B. Jonsson, and T. Strandell 
STUDIES ON THE CENTRAL CIRCULATION AT 
REST AND DURING EXERCISE IN THE SUPINE 
AND SITTING BODY POSITION IN OLD MEN, — 
Acta medica scandinavica (Stockholm), 169 (1): 125- 
126. Jan. 1961. In English, 


In an attempt to determine the limiting factors 
of the working capacity in men with a mean age of 
70.7 years, the adaptation of the central circulation 
to exercise was studied by right heart catheteriza- 
tion. In comparison to younger subjects at rest 
and in supine position, older men had an average 
10% lower oxygen consumption, 25% higher arterio- 
venous oxygen difference, 30% lower cardiac output, 
the same pulse rate, and 30% lower stroke volume. 
During work in the supine position the increase in 
oxygen uptake was mainly the same as in young 
men, In the sitting position, at rest and during 
work, the cardiac output was lower and the arterio- 
venous oxygen difference higher than in the supine 
position. Stroke volume at rest in the sitting posi- 
tion was the same in both old and young groups, 
but increased less during transition to work in old- 
er subjects. At rest in the supine position, pulmo- 
nary capillary venous pressure and pulmonary ar- 
terial right ventricular and brachial arterial pres- 
sures were equal to those of younger men. The 
most significant findings during work were higher 
venous pressure and end diastolic pressures in the 
right ventricle. 


8759 


Graveline, D. E. 1961 


EFFECTS OF POSTURE ON CARDIOVASCULAR 
CHANGES INDUCED BY PROLONGED WATER IM- 
MERSION. —Aeronautical Systems Div. Biomedical 
Lab., Aerospace Medical Lab., Wright-Patterson 
Air Force Base, Ohio (Project no. 7222, Task no. 
722201). ASD Technical Report no. 61-563, Oct. 
1961. iii+6 p. 


Previous hypodynamic research using water- 
immersion techniques has been done with the sub- 
jects in a semi-reclining position. To evaluate the 
possible influences of posture and relative im- 
mobilization on the cardiovascular deterioration 
associated with prolonged water immersion, we 








foo) 





3. GENERAL PHYSIOLOGY 


employed a technique which allowed complete 
freedom of activity, position, and attitude. Five 
subjects were evaluated for functional change after 
6 hours in this environment. The results indicate 
that postural factors play an insignificant role in 
the mechanism of cardiovascular alteration induced 
by water immersion. (Authors' abstract) 


8760 
Gurfinkel', V. S., 

D. I. Ivanov, A. E. Ivanov, and V. B. Malkin 
[THE USE OF Na24 FOR STUDYING BLOOD CIR- 
CULATION DURING RESPIRATION UNDER IN- 
CREASED PRESSURE] Ispol'zovanie Na“ dlia 
izucheniia krovoobrashcheniia pri dykhanii pod povy- 
shennym davleniem.—Biofizika (Moskva), 4 (4): 
498-503. 1959. In Russian. 

English translation in: Biophysics (New York: Per- 
gamon Press), 4 (4): 140-147. 1959. 


Two series of experiments were conducted to study 
the rate of tissue circulation during pressure 
breathing. Injections of radioactive sodium isotope 
Na24 into the soft tissues of the lower leg were 
given to 17 healthy subjects prior to breathing oxy- 
gen at varied pressures. The curves of Na#4 ab- 
sorption were determined by the decrease of the 
local activity of the injected isotope. An increase 
of oxygen pressure in the respiratory tract leads to 
regular changes in the dynamics of tissue circula- 
tion, subject to individual differences. In some 
people a relatively slight increase in oxygen pres- 
sure under the mask (10 mm. Hg) produces a dis- 
tinct reduction in the circulation rate, while in the 
majority such changes are not observed until higher 
pressures (20 mm. Hg) are reached. The use of 
pressure suits at those pressures restores appreci- 
ably the rate of tissue circulation. This beneficial 
effect declines with greater Oo pressures. 


1959 


8761 
Haab, P. E., 

J. Piiper, and H. Rahn 
SIMPLE METHOD FOR RAPID DETERMINATION 
OF AN O2 DISSOCIATION CURVE OF THE 
BLOOD. —— Jour. Applied Physiol., 15 (6): 1148- 
1149. Nov. 1960. 


A simple, rapid, and accurate technique was de- 
vised for the determination of Og dissociation 
curves by the use of polarographic measurements 
of blood Og tension. The Og tensions of various 
mixtures of venous and arterial blood withdrawn 
by catheters from dogs ventilated at a constant 
volume and with a constant gas mixture were meas- 
ured directly with the membrane-covered, plati- 
num O2 electrode of Clark. The O2 content of the 
mixtures was calculated from the O2 content of 
venous and arterial blood (determined by the Van 
Slyke method) and the proportion of each entering 
the mixture. 


1960 


8762 

Hiatt, E. P. 1959 
BIODYNAMICS OF SPACE FLIGHT .— Astronautics, 
4 (2): 24-25, 70-74. Feb. 1959. 

Acceleration problems attendant to space flight are 
discussed. When a man is accelerated headward 
(positive acceleration), the inertial effect tends to 
displace every part of his body footward, The phys- 
iological limit to acceleration in this position is 
caused by difficulties in the circulation of the blood, 
resulting in dimming of vision, then visual failure 
(blackout), and finally unconscic ss. The g-level 





79 


8760-8764 


at which blackout occurs varies with the rate of in- 
crease of acceleration, with the light intensity, and 
with the psychophysiological state of the individual. 
Generally, it occurs in less than a minute at 4 to 6 g. 
The wearing of an anti-g suit to compress the lower 
part of the body could add another g-minute or so to 
his tolerance, but he would still be vulnerable in 
most rocket flights. In footward, or caudad accelera- 
tion (negative g), the inertial effect exerted on the 
blood in the longitudinally arranged great blood ves- 
sels causes a painful congestion in the head. Small 
unsupported blood vessels around the eyes and in the 
nasal and sinus areas may leak blood. The circula- 
tion to the brain is protected in that it is in a water- 
filled rigid container, but the voluntary tolerance to 
acceleration in the caudad direction is still limited, 
being less than half a minute at 2 g and only a few 
seconds at higher levels. The body position most 
favorable to resisting the effects of acceleration are 
those in which the g-vector is along one of the trans- 
verse axes of the body so that gross effects on the 
circulation do not appear as readily as they do when 
the vector is parallel to the longitudinal vessels. The 
principal limiting factor in transverse g is respira- 
tory. Above 6 g it is difficult to inspire, so that the 
duration of tolerance at higher levels is limited to the 
breathholding time. Backward acceleration toler- 
ances may be important for re-entry. Unlike forward 
acceleration, backward acceleration tends to throw 
the subject from his seat. With a restraint suit dis- 
tributing the inertial force over wide surfaces, and 
with multiple tiedown points combined with good head 
restraint, the tolerance to backward acceleration of a 
man seated upright closely approaches that of for- 
ward acceleration. 


8763 
Hickam, J. B., 
and R, Frayser 

PHOTOGRAPHIC MEASUREMENT OF RETINAL 
VENOUS BLOOD OXYGEN: VALUES IN NORMAL 
SUBJECTS, AND THE EFFECTS OF CHANGE IN 
BODY POSITION AND IN THE INHALATION OF LOW 
AND HIGH OXYGEN MIXTURES.—Duke Univ. 
School of Medicine, Durham, N. C.; issued by School 
of Aviation Medicine, Randolph Air Force Base, Tex. 
Report no. 58-155, Feb. 1959. 12 p. 


A method is described for measuring by photo- 
graphic means the percent oxygen saturation of ret- 
inal venous blood. In observations on 34 normal, 
seated subjects, the retinal venous blood oxygen sat- 
uration was estimated to be 57%, S.D. 11%. When the 
arterial blood oxygen is reduced by breathing a low 
oxygen mixture, the retinal venous blood oxygen falls, 
but less than the arterial oxygen, with a resultant 
decrease in the retinal arteriovenous oxygen differ- 
ence. Presumably this is associated with an in- 
creased retinal blood flow, resulting from the visible 
dilatation of the retinal vessels. In 12 subjects, 
changing from the seated to the recumbent position 
caused an apparent small drop in retinal venous oxy- 
gen saturation, but the change was not statistically 
significant. In 17 subjects, breathing 100% oxygen 
caused an increase of 24% in the retinal venous blood 
oxygen saturation. This effect is much larger than 
anticipated and the mechanism of the increase is still 
obscure. (Authors' abstract) 


8764 
Hille, H., 
R. Hild, K. Mechelke, and Ch. Barth 
(THE EFFECT OF COp BREATHING AND HYPER- 
VENTILATION ON THE CIRCULATION IN MAN] 


1959 


1961 
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Uber die Wirkung von COg-Inhalation und Hyper- 
ventilation auf den Kreislauf des Menschen. —— 
Zeitschrift fur Kreislaufforschung (Darmstadt), 
50 (5/6): 255-263. March 1961. In German. 
Changes in muscle and skin circulation, and ar- 
terial pressure were recorded for twelve healthy 
subjects during unrestricted breathing of 7% COo, 
and during hyperventilation with approximately 
similar volumes of air, or 4% and 7% CO»9-oxygen 
mixtures. The findings are as follows: (1) Hyper- 
ventilation with air as well as CO breathing re- 
sults in a vasoconstriction of skin blood vessels; 
the actions of both factors are additive. (2) Hyper- 
ventilation increases circulation in the underarm 
muscles, COg breathing lowers this increase of 
circulation. (3) Tachycardia due to hyperventila- 
tion is lessened by CO2. (4) Blood pressure falls 
during hyperventilation with air; during CO» breath- 
ing it rises regularly. It is concluded that cir- 
culatory changes brought about by CO breathing 
and those effected by hyperventilation as a result 
of CO2 breathing are independent of one another. 
Circulatory reactions to hyperventilation with air 
are not a result of hypocapnia. They are probably 
caused by stimulation of sympathetic nervous sys- 
tem and release of adrenaline. (From the authors' 
summary) 


8765 
Hiss, R. G., 

L. E. Lamb, and M. F. Allen 
ELECTROCARDIOGRAPHIC FINDINGS IN 67,375 
ASYMPTOMATIC INDIVIDUALS. X. NORMAL 
VALUES.—In: The first international symposium 
on cardiology in aviation, p. 363-409. Brooks Air 
Force Base, Texas: School of Aviation Medicine, 
[1959]. 

Also published in: Amer. Jour. Cardiology, 6 
(1): 200-231. 


A detailed analysis was accomplished on 6,014 
normal electrocardiograms obtained from asympto- 
matic males, ranging in age from 16 through 58 
years, in height from 62 to 77 inches, and in weight 
from 100 to 269 pounds. The heart rate varied 
from 39 to 129 beats per minute with slight increase 
in the older age groups. Variations were recorded 
in P wave duration, PR, QT, and QU intervals, 

ORS duration, R wave, ORS axis, T axis, and mean 
spatial QRS-T angle. 


1959 


8766 
Hiss, R. G., 

G. B. Smith, and L. E. Lamb 
PITFALLS IN INTERPRETING ELECTROCARDIO- 
GRAPHIC CHANGES OCCURRING WHILE 
MONITORING STRESS PROCEDURES. —Aero- 
space Med., 31 (1): 9-18. Jan. 1960. 


Objective data are presented of the influence of 
orthostasis and respiration on electrocardiograms 
(ECG) from 54 cadets, and an evaluation is made 
of the influence of decreased ambient pressure on 
the lability of ECG findings in humans. Simple 
orthostasis produced marked changes in the ST 
segment and T-wave patterns of the ECG record- 
ings, somewhat similar to those of coronary in- 
sufficiency. Some change in the T-vector was 
seen in 93% during one or more respiratory stresses 
or respiratory-orthostatic stresses combined. No 
significant difference was detected which could be 
attributed to decreased ambient pressure. Intra- 
venous administration of atropine demonstrated 
a shift in T-vector. 
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8767 
Jach, E. T., 

S. F. Marotta, and J. P. Marbarger 
EFFECT OF INCREASED INTRA-ABDOMINAL 
PRESSURE ON VARIOUS CIRCULATORY PARAME- 
TERS OF THE ANESTHETIZED DOG.—Jour. Ap- 
plied Physiol., 14 (6): 940-942. Nov. 1959. 


Abdominal pressure of anesthetized dogs was ele- 
vated by the introduction of 18.5 mm. Hg compressed 
air through a cannula tied securely into the perito- 
neal cavity. Significant decreases in circulating 
plasma volume (T-1824) were observed during the 
first 80 minutes of elevated pressure. Thereafter, 
plasma volume returned toward the control level ex- 
cept for a marked drop when the pressure was re- 
leased. Hematocrit levels and plasma protein con- 
centrations also indicated a loss of fluid. Mean 
vena cava pressure at the level of the heart did not 
markedly change, although the venous pressure be- 
low the diaphragm increased significantly. Arterial 
pressures decreased immediately upon elevation of the 
abdominal pressure, but returned to pre-experimen- 
tal levels prior to release of elevated abdominal 
pressure. Concomitant with these circulatory alter- 
ations was a decrease in urine volume as well asa 
slight increase in serum potassium. Serum sodium 
remained essentially unaltered. These observations 
are compared to similar circulatory changes which 
occur during positive pressure breathing. (Authors' 
abstract) 


1959 


8768 
Jacquemin, C., 1960 
and J. Colin 


[A TEST BATTERY FOR EVALUATION OF THE 
CIRCULATORY FUNCTION DURING PRESSURE 
BREATHING] Une batterie d'exploration de la fonc- 
tion circulatoire dans la respiration en surpression. 
—In: Selected papers from symposium held 16-17 
June, 1958, Paris, France. p. 47-49. Supplement to 
AGARDograph 2. Paris, July 1960. In French. 


A circulatory function test is described which reg- 
isters oro-nasal pressures, heart rate, and systolic 
blood pressure during pressure breathing. 


8769 
Jacquemin, C., 
and R. Mainard 

[BLOOD PRESSURE CHANGES IN THE FLACK 
TEST] Les modifications tensionnelles dans le 
"test de Flack".—In: Selected papers from sym- 
posium held 16-17 June, 1958, Paris, France, p. 
51-59. Supplement to AGARDograph 2. Paris, 
July 1960. In French, with English summary (p. 
55). 


Simultaneous registration of arterial blood pres- 
sure and heart rate during the Flack-test provides 
an accurate evaluation of the neurovegetative sys- 
tem, as has been shown by the examination of 60 
healthy young men. Development of a quantitative 
measurement scale should be based on a more ex- 
tensive statistical study. (Author's summary) 
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Johnson, R. A. 1959 
MODEL 16 AUTOMATIC BLOOD PRESSURE MEAS- 
URING INSTRUMENT .—Systems Research Labs., 
Inc., Dayton, Ohio (Contract AF 33(616)-5829); is- 
sued by Wright Air Development Division. Aero- 
space Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 7164, Task no. 71832). WADC Tech- 
nical Report no. 59-429, Dec. 1959. iii+45 p. 
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An Automatic Blood Pressure Measuring System 
for detecting and measuring the arterial diastolic 
and systolic pressures of a human has been devel- 
oped. The purpose of this system is to provide 
physiological information about an individual while 
he is being subjected to varying conditions of envi- 
ronment and stress. The system is unique in that it 
uses transistor logic for performing the program 
functions. It is housed in a compact, portable case 
and is equipped with a carrying handle. The range 
of operation is from 100 to 200 mm. Hg, and the 
measurement can be automatically repeated at in- 
tervals varying from 1 to 15 minutes. (Author's 
abstract) 


8771 
Keating, D. A., 1960 
and K. Weiswurm 

POTASSIUM SUPEROXIDE PASSIVE AIR REGENER- 
ATION STUDIES FOR MANNED SEALED ENVIRON- 
MENTS. —— Wright Air Development Division. 
Aerospace Medical Division, Life Support Systems 
Lab., Wright-Patterson Air Force Base, Ohio. 
(Project no. 6373, Task no. 63120). WADD Techni- 
cal Report no. 60-707, Dec. 1960. iv+25 p. 


The feasibility of using solid chemicals passively 
to absorb water vapor, remove carbon dioxide, and 
supply oxygen in sealed environments for life sup- 
port in aerospace flight was investigated. Sealed 
environment research using humans as subjects 
demonstrated that proper regeneration of the air 
can be attained without using blowers, fans, or 
electric power. The sealed environment experimen- 
tation indicates that approximately 0.33 pound of 
potassium superoxide per hour is required to pas- 
sively regenerate the sealed environment for one 
man and to supply metabolic oxygen without using 
electric power. (Authors' abstract) 


8772 

Kratochvil, C. H. 1959 
PHYSIOLOGIC INSTRUMENTATION OF MAN DUR- 
ING FLIGHT.—In: Bioastronautics—advances in 
research, p. 173-178. School of Aviation Medicine, 
Randolph Air Force Base, Tex. [Unnumbered] Re- 
port, March 1959. AD 226 473 


Instrumentation and manner of operation of an 
automatic sphygmomanometer for the measurement 
of pulse and blood pressure are described, with 
photographs. 


8773 
Lalli, G., 1961 
and G. Venditti 

{EFFECT OF FLIGHT SERVICE, FLYING AC- 
TIVITY, AND SOME PREDISPOSING FACTORS 
(ALCOHOL, TOBACCO, HEREDITY, LACK OF 
PHYSICAL ACTIVITY) ON THE LEVEL OF BLOOD 
CHOLESTEROL, TOTAL LIPIDS, 3/:. LIPOPRO- 
TEIN RATIO, KUNKEL TEST WITH PHENOL} 
Influenza esercitata dal servizio di volo, dall' 
esercizio del pilotaggio, da alcuni fattori predis- 
ponenti (alcool, tabacco, ereditarieta, scarsa 
attivita fisica) sul tasso del colesterolo serico, dei 
lipidi totali, del rapporto 3/« lipoproteine, del 
test di Kinkel al fenolo.—In: IInd World-IVth 
European Aviation and Space Medicine Congress 
(Rome, 1959), Papers, vol. 2, part 1, p. 239-264. 
Roma, 1961. In Italian. 


Flight duty, flying, and heredity, evaluated in 543 
Subjects of the Italian Air Force, had no significant 
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effect on the serological values of the tests used in 
the diagnosis of arteriosclerosis (blood cholesterol, 
total lipids, 8/a lipoprotein ratio, Kunkel's phenol 
test). Alcohol and lack of physical activity ex- 
hibited a certain effect, but were found not be be 
significant in the final analysis. Only smoking 
demonstrated a significant effect (increase) in the 
serological values used. Included are representa- 
tive tables and graphs. 


8774 
Lechner, H., 1961 

F. L. Jenkner, H. Rodler, and F. Heppner 
A NEW METHOD OF RHEOENCEPHALOGRA PHY. 
—-In: Cerebral anoxia and the electroencephalo- 
gram, p. 214-222. Springfield, Illinois: Charles 
C Thomas, 1961. 

A new method for registering the circulatory 
state of the head by measuring changes in electrical 
conductivity (rheoencephalography) is presented, 
termed REG II. The main feature lies in the fact 
that multiple tracings are obtained with one elec- 
trical field. This allows for a comparison of 
hemispheric observations and also of vascular 
factors within one hemisphere. The effect of scalp 
circulation was studied, and it was found that the 
presented circuit eliminates it sufficiently. To- 
gether with experimental and clinical observations, 
this indicates that the tracings obtained by this 
method represent changes in blood flow, vascular 
state and blood pressure of intracranial tissues. 
(Authors' summary, modified) 


8775 
Maccagno, A. L., 1961 
and A. Venerando 

{METHOD AND ELEMENTS TO GUIDE IN THE CAR- 
DIORESPIRATORY EVALUATION OF ATHLETES. 
Il. CARDIOVASCULAR EVALUATION] Metodica ed 
elementi di guidizio per la valutazione cardiorespir- 
atoria degli atleti. II. Valutazione cardiocircola- 
toria.—lIn: IInd World-IVth European Aviation and 
Space Medicine Congress (Rome, 1959), Papers, 
vol, 2, part 1, p. 33-38. Roma, 1961. In Italian. 


The following studies were made of the cardiovas- 
cular apparatus of 150 athletes: behavior of pulse 
rate and arterial pressure at rest, after effort (step 
test for 3 minutes), and at time of recovery; tele- 
radiography of the thorax in supine position, at rest, 
and during Valsalva maneuver; phonocardiography; 
electrocardiographic registrations at rest and after 
effort (step test for 3 minutes); and continuous reg- 
istration of electrocardiogram during and after one 
minute of performing the Valsalva-Flack maneuver. 
Complementary examinations were made using pe- 
ripheral oscillometry, electrorheography, and photo- 
plethysmography. These methods were used in the 
selection of olympic athletes but may apply to the 
selection of pilots. They are considered adequate 
for selection procedures, evaluation of the cardio- 
vascular apparatus, prevention of changes aad dam- 
age which occurs rarely due to excessive exercise, 
and as a guide for training. 


8776 

Malt, R. A. 1958 
BALLISTOCARDIOGRAM DURING MUSCULAR RE- 
LAXATION WITH SUCCINYLCHOLINE, —U.S. Naval 
School of Aviation Medicine, Pensacola, Florida (Re- 
search Project NM 18 03 11, Subtask 6). Report no. 
4, Jan. 21, 1958. ii+8 p. 
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Ballistocardiograms were recorded on three sub- 
jects coupled to an ultralow frequency ballistocardio- 
graph by shoulder straps and totally relaxed with 
succinylcholine. In two there was no change from the 
control record except for a loss of a few very high 
frequency waves and some diminution in the ampli- 
tudes of the I and J waves. In the third, the record 
became abnormal, principally because of severe de- 
pression of the J wave and accentuation of late sys- 
tolic force; these abnormalities may have been con- 
sequent upon impaired cardiovascular function 
induced by positive pressure respiration. It was con- 
cluded that the normal subject lying quietly on a bal- 
listocardiograph bed and coupled by mild restraints 
is as firmly linked to the table as if his muscles were 
completely relaxed. (Author's abstract) 


8777 
Malt, R. A. 

J. S. Cassells, and Donald D. Smith 
EFFECTS OF THE VALSALVA MANEUVER ON CIR- 
CULATION TIME.—U.S. Naval School of Aviation 
Medicine, Pensacola, Fla. (Research Project no. 

NM 18 03 11, Subtask 5). Report no. 13, April 1, 1958 
ii+10 p. 

Also published in: Jour. Applied Physiol., 13 (2): 

303-306. Sept. 1958 


The effect of the Valsalva maneuver on arm-to- 
tongue circulation time was investigated in order to 
determine its usefulness as a method of diagnosing 
the presence of inapparent defects of the interatrial 
septum. In 112 subjects in whom a sodium dehydro- 
cholate indicator was injected as the Valsalva maneu- 
ver (40 mm. Hg for 15 seconds) was begun, circula- 
tion times ranged from 13 to 31 seconds. The 
frequency distribution was tetramodal, with means at 
14.6, 18.8, 24.2, and 29.5 seconds. When the indica- 
tor was injected in 77 subjects after an expiratory 
pressure of 40 mm. Hg had been attained, the range 
was 14-33 seconds, and the frequency distribution 
was bimodal, with means at 14.7 and 24.6 seconds. 

It is suggested that the lowest mode in both cases may 
represent subjects with large patent foramina ovalia. 
The tetramodal distribution observed in the firstcase 
is tentatively attributed to differences in the method 
of initiation of the Valsalva maneuver. 
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8778 
Merritt, F. L., 
and A. M. Weissler 
REFLEX VENOMOTOR ALTERATIONS DURING EX- 
ERCISE AND HYPERVENTILATION. —Amer. Heart 
Jour., 58 (3): 382-387. Sept. 1959. 


Reflex venomotor responses were measured in an 
isolated segment of the forearm in 14 subjects during 
short periods of exercise, single deep inspirations, 
and hyperventilation, as well as with passive leg mo- 
tion, the anticipatory emotional reaction, and reactive 
hyperemia of the lower extremities. Exercise, single 
deep inspiration and short intervals of hyperventilation 
resulted in consistent increase in venous pressure in 
the isolated segment. The other maneuvers studied 
elicited less regular responses. The exercise re- 
sponse exceeded in magnitude that of the respiratory 
maneuvers. Autonomic ganglionic blockade resulted 
in suppression of these venomotor responses. These 
data provide further support for the concept of active 
participation of venomotor reflexes in the cardio- 
vascular adaptation to exercise. (Authors' summary) 
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Moss, A. J. 1960 
A BALLISTOCARDIOGRAPHIC STUDY OF LEFT 
BUNDLE BRANCH BLOCK.—Naval School of Avia- 
tion Medicine, Pensacola, Fla. (Research Project 
no. MR005.13-7004, Subtask 6). Report no. 8, 
March 1, 1960. ii+15 p. 


It is known that altered conduction and depolariza- 
tion can influence the pattern of myocardial func- 
tion. Left bundle branch block is a unique clinical 
example of a conduction block easily demonstrable 
on the electrocardiogram. The purpose of this 
study was to explore with the ballistocardiograph 
cardiovascular function in ten cases of left bundle 
branch block. Records of all ten individuals with 
left bundle branch block demonstrated a prominent 
interruption (I+ deflection) in the early systolic por- 
tion of the ballistocardiographic complex. This I+ 
wave was correlated with the delayed onset of left 
ventricular ejection. An abnormal ballistocardio- 
graphic pattern indicative of accelerated cardio- 
vascular aging was present in eight of the ten indi- 
viduals. (Author's summary) 


8780 

Moutzithropoulos, C. 1961 
[COMPARATIVE STUDY OF DIFFERENT DIAGNOS- 
TIC METHODS OF THE CARDIOVASCULAR SYS- 
TEM FOR EVALUATION OF THE FUNCTIONAL 
CAPACITY OF FLYING PERSONNEL] Etude com- 
parative des différentes méthodes diagnostiques du 
systéme cardiovasculaire pour l'appréciation de la 
capacité fonctionnelle du personnel navigant. —In: 
IInd World-IVth European Aviation and Space Medi- 
cine Congress (Rome, 1959), Papers, vol. 2, part 1, 
p. 74-89. Roma, 1961. In French. 


Over a two-year period, a systematic examination 
of the cardiovascular system was made of flying 
personnel, pilots, and mechanics of Olympic Air- 
ways, Greece, and of 30 athletes, boxers, and 
others. Studies were made using the cardiovascular 
function tests of Schellong, Schneider, Kretschmer, 
Lian, Martinez, Flack, Ruhl (histamine), and 
Ruffier's Veritol test (heart resistance). Also made 
were electrocardiographic studies before and after 
effort (Master's two-step test), heart auscultation, 
measurements of arterial tension, and vectorcardi- 
ography in cases of incomplete branch block. Fol- 
lowing a description of each test, an analysis and 
critique of the results obtained is presented. Tests 
found to be more or less impractical for the study 
of the cardiovascular system include those of 
Kretschmer, Flack, Martinez, and the Veritol test. 


8781 

Neville, J. R. 1959 
A SIMPLE AND RAPID POLAROGRAPHIC METHOD 
FOR BLOOD OXYGEN DETERMINATION. —School of 
Aviation Medicine, Brooks Air Force Base, Tex. Re- 
port no. 60-3, Sept. 1959. 10 p. 


A simple, rapid polarographic method for deter- 
mining oxygen content of blood is discussed in detail. 
The method is shown to give results comparable to 
those obtained by the Van Slyke manometric analysis. 
The technic can be quickly learned and requires only 
a nominal degree of skill. The catalaselike effect of 
methemoglobin and other blood derivatives is shown 
to have a quantitative influence on the oxygen current 
obtained with the dropping mercury electrode at the 
plateau of the oxygen wave. The oxygen current at the 
plateau of the hydrogen peroxide wave is found to be 
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independent of the concentration of such substances. 
This effect, which is to be distinguished from that pro- 
duced by whole blood, is discussed with reference to 
other proposed polarographic methods for determin- 
ing blood oxygen content. (Author's summary). 


8782 

Olmstead, F. 1960 
MEASUREMENT OF CARDIAC OUTPUT IN UNRE- 
STRAINED DOGS BY AN IMPLANTED ELECTRO- 
MAGNETIC METER.—In: Medical electronics: 
proceedings of the international conference on med- 
ical electronics, II (Paris, June 24-27, 1959), p. 327- 
334. London: Iliffe & Sons, 1960. 


A description is given of the use of an alternating- 
current magnetic flowmeter to measure arterial cir- 
culation in the ascending aorta of the dog. Details of 
construction and implantation of the instrument in 
the animal are presented. Recordings of cardiac out- 
put in unrestrained dogs show that the output may 
double with effort, as the heart rate triples, and that 
the heart response to sudden fright is almost instan- 
taneous. The data suggest caution in applying clas- 
sical data from anesthetized, operated preparations 
to the natural cardiovascular response. 


8783 
Pechar, J., _ 1959 
E. Segova, H. Vavrfnkovd, E. Kuhn, and J. Sova 
CHANGES IN OXYGEN AFFINITY FOR HAEMO- 
GLOBIN AFTER THE INGESTION OF FAT. —Re- 
view of Czechoslovak Medicine (Praha), 5 (2): 130- 
138. 1959. 


The oxygen affinity for hemoglobin during fasting 
and after fat administration (whipped cream) was 
studied in normal subjects averaging 20 years of age 
and in older atherosclerotic subjects. Affinity of 
oxygen for hemoglobin was estimated according to 
oxygen dissociation curves by determining Hill's 
constants. Six hours after fat administration both 
groups revealed a shift of the dissociation curves al- 
though in a different manner. The difference was 
most notable three hours after ingestion of fat where 
normal subjects showed a marked shift of the dis- 
sociation curve to the left and the atherosclerotic 
subjects to the right. During fasting, normal subjects 


revealed lower values for Hill's constants. (From 
the authors' summary) 

8784 

Rochelle, R. H. 1958 


VENOUS BLOOD PRESSURE MEASUREMENTS DUR- 
ING EXERCISE BY THE STRAIN GAUGE AND PRES- 
SURE AMPLIFIER METHOD,—Research Quarterly, 
29 (4): 459-467. Dec. 1958. 


Venous blood pressure measurements were made 
by direct cannulation of the median antecubital vein. 
Measurements were taken at rest, during a 5-minute 
exercise on the bicycle ergometer, and during a 
15-minute recovery period. The range of resting 
pressure was from 73 to 169 mm, water, witha 
mean pressure of 120 mm. water. The pressure 
during exercise increased in every case and was 
maintained throughout the exercise. The average 
increase was 118 mm, water, representing an in- 
crease of 95%. Venous pressure during recovery 
showed a very rapid drop during the first three min- 
utes and then exhibited a progressively slower de- 
cline until a constant level was reached, (Author's 
abstract) 
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8785 

Roddie, I. C. 1961 
THE ROLE OF VASOCONSTRICTOR AND VASODI- 
LATOR NERVES IN THE CONTROL OF PERIPH- 
ERAL CIRCULATION.—lIn: Neural aspects of 
temperature regulation, p. 113-148. Ed. by J. P. 
Hannon and E, Viereck. Fort Wainwright, Alaska: 
Arctic Aeromedical Laboratory, 1961. 


Recent experiments dealing with vasomotor con- 
trol of muscle and skin vessels in man suggest that 
skeletal muscle has both an adrenergic vasocon- 
strictor and a cholinergic vasodilator innervation. 
The former innervation takes part in certain baro- 
receptor and chemoreceptor reflexes, whereas the 
latter takes part in the circulatory adaptations during 
emotional stress. Both sets of fibres can be acti- 
vated independently of each other, and also independ- 
ently of those supplying skin blood vessels. The 
chief vasomotor innervation of the extremities is 
vasoconstrictor. Here the vessels are normally sub- 
jected to a high degree of vasoconstrictor tone, and 
the reflex changes in blood flow which occur during 
temperature regulation can be explained by altera- 
tions in vasoconstrictor tone. The skin of the proxi- 
mal parts of the limbs is not subjected to any appre- 
ciable vasoconstrictor or vasodilator tone when the 
subject is comfortably warm. However, during body 
cooling, the vessels constrict, due to vasoconstrictor 
fibre activity, and during body heating, they dilate, 
due to an active vasodilator mechanism mediated 
through fibres running with the cutaneous nerves. 
(Author's summary, modified) 


8786 
Ross, J. C.., 

G. E, Maddock, and G, D. Ley 
EFFECT OF PRESSURE SUIT INFLATION ON PUL- 
MONARY CAPILLARY BLOOD VOLUME, — Jour. 
Applied Physiol., 16 (4): 674-678. July 1961. 


Compression of the lower part of the body by an 
aviator's g suit produces acute pulmonary vascular 
engorgement and increases pulmonary vascular 
pressure. In previous studies, pulmonary diffusing 
capacity for carbon monodixe (D],) was increased 
by this procedure, presumably due to increase in 
the pulmonary capillary blood volume (Vc), and 
apparently indicating that the pulmonary capillary 
bed can be passively dilated by increased intra- 
vascular pressure. In the present study, the effect 
of g-suit inflation on Dy, was again studied in 12 
normal subjects, but also with determinations of 
Dy, at different alveolar Og tensions so that Vc 
and the true pulmonary membrane diffusing capac- 
ity (DM) could be calculated. Studies were made in 
each subject with the suit on, uninflated and then 
inflated. With suit inflation, D], was increased in 
all 12 subjects (27%), Vc was increased in 11 sub- 
jects (33%), and DM was increased in 10 subjects 
(21%). These studies show that the pulmonary capil- 
lary bed can be passively dilated by increased in- 
travascular pressure, but it is not possible to dis- 
tinguish between the two possible mechanisms, 
dilatation of open capillaries or opening or pre- 
viously closed ones. (Authors' abstract) 
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8787 
Sapirstein, L. A.. 
and E. Ogden 
THE CORONARY HEMODYNAMIC RESPONSE TO 
ENVIRONMENT. —— Ohio State Univ. Research 
Foundation, Columbus (Contract AF 33(616)-6928); 


1961 





8788-8792 


issued by Aeronautical Systems Division. Biomedi- 
cal Lab., Aerospace Medical Lab., Wright-Patter- 
son Air Force Base, Ohio (Project no. 7163, Task 
no. 716302). ASD Technical Report no. 61-616, 
Nov. 1961. vii+34 p. 


Positive pressure breathing with 100 percent 
oxygen in dogs wearing bladder-type partial pres- 
sure suits causes major reduction in the cardiac 
output despite equal counter pressure to the re- 
spiratory passageway and the absence of pulmo- 
nary hyperinflation. These experiments were carried 
out to investigate the possibility that the circula- 
tory defect was a consequence of defective myo- 
cardial perfusion. The experimental work re- 
vealed that coronary blood flow was significantly 
reduced in dogs wearing the pressure suit. The 
reduction in coronary flow was insignificantly less 
than the reduction in cardiac output and the cor- 
onary resistance was increased. This is in contrast 
with what is observed when the primary circula- 
tory defect is one of the failure of venous return. 
This suggests that the major circulatory difficulty 
encountered in the pressure suit used may be a 
consequence of coronary vasoconstriction as a 
primary event. The circulatory failure which 
occurs in the pressure suit may be of cardiac 
rather than peripheral origin. (Authors' abstract) 
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creased. When at very low temperatures the action 
potential lasted several minutes, the contraction 
starting with the action potential relaxed after 

2-3 sec. In this situation regularly a very slow 
"second contraction" was seen following the first 
one after a few seconds. These experiments do 
not support the idea that the duration of the action 
potential controls the duration of the contraction. 
(Authors' summary) 


8790 
Scott, J. B., 

E. D. Frohlich, R. A. Hardin, and F. J. Haddy 
EFFECT OF SODIUM, POTASSIUM, CALCIUM, AND 
MAGNESIUM UPON THE RESISTANCE TO BLOOD 
FLOW THROUGH THE CORONARY VASCULAR BED 
OF THE DOG.—Army Medical Research Lab., Fort 
Knox, Ky. (USAMRL Project no. 6X64-12-001). Re- 
port no. 477, May 23, 1961. ii+12 p. 


The local effects of the major cations upon the cor- 
onary vascular resistance were studied inthe beating, 
non-perfusing dog heart. Coronary vascular resist- 
ance actively decreased as a function of the infusion 
rate of isotonic solutions of KC], MgClg, and MgSO4 
and actively increased as a function of the infusion 
rate of an isotonic solution of CaClg. Isotonic NaCl 
had no effect. (Authors' abstract) 
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Sun, D. Y., 


Schlessinger, B. S., 1961 


1958 





F. H. Wilson, and L, J. Milch 
SERUM PARAMETERS AS DISCRIMINATORS BE- 
TWEEN NORMAL AND CORONARY GROUPS,— 
School of Aviation Medicine, Randolph Air Force 
Base, Texas. Report no, 58-125, Oct, 1958. 4p. 


Ten serum parameters were evaluated as discrim- 
inators between 59 normal and 24 myocardial infarc- 
tion individuals. The best discriminating parameters 
were S;¢ 0-400 lipoprotein concentrations and the cal- 
culated atherogenic index. The means of the normal 
and infarction groups were significantly separated. 
Total cholesterol was a less effect-.— cisci iminator 
than total beta-lipoprotein concentration or athero- 
genic index, but more effective than beta-cholesterol 
or lipid phosphorus. The data indicate that (1) some 
importance must be ascribed to the protein compo- 
nents of the lipoprotein moieties, and (2) a re-evalu- 
ation of the weighting factors in the calculated ather- 


ogenic index might lead toa more sensitive parameter. 


(Authors' abstract, modified) 


8789 
Schmidt, Robert F., 
and J. J. Chang 
[ACTION POTENTIAL AND MECHANOGRAM OF 
PURKINJE FIBERS AT LOW TEMPERATURE] 
Aktionspotential und Mechanogramm von Purkinje- 
Faden in tiefer Temperatur. —— Pfliigers Archiv 
fiir die gesamte Physiologie (Berlin), 272 (4): 392- 
399. Jan. 23, 1961. In German, with English sum- 
mary (p. 398). 


The action potential and the mechanical contrac- 
tion of dog's Purkinje fibers were recorded simul- 
taneously using microelectrodes and an electro- 
mechanical transducer tube. The action potential 
of the Purkinje fiber was found to outlast the 
mechanical contraction while in other heart muscle 
tissues the durations of the two are roughly the 
same. Lowering the temperature prolonged the ac- 
tion potential to a greater extent than the contrac- 
tion, while the amplitude of the contraction in- 
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and W. Eckel 
[THE EFFECT OF THE EXPERIMENTALLY STIM- 
ULATED LABYRINTH ON THE HEART FUNCTION; 
ELECTROCARDIOGRAPHIC INVESTIGATIONS BE- 
FORE, DURING, AND AFTER ROTATORY AS 
WELL AS THERMIC LABYRINTHINE STIMULA- 
TION] Die Wirkung des experimentell gereizten 
Labyrinthes auf die Herztatigkeit: Elektrokardio- 
graphische Untersuchungen vor, wahrend und nach 
rotatorischer sowie thermischer Labyrinthreizung. 
—— Archiv fiir Ohren- Nasen- und Kehlkopfheilkunde 
Berlin), 179 (1): 22-41. 1961. In German. 


Electrocardiograms were registered in subjects 
before, during, and after rotatory or thermic stim- 
ulation of the labyrinths. All subjects exhibited 
changes in heart rate, the extent of which differed 
with the individual. In response to rotatory stimu- 
lation there was an increase of frequency immedi- 
ately upon rotation, followed by a decrease of over 
10 minutes’ duration after stopping of stimulation. 
After thermic stimulation the heart rate decreased 
to the low normal range and then increased slowly. 
It is concluded that the initial increase in heart 
rate upon rotatory stimulation is related to a sud- 
den displacement of the cupula; the immediate de- 
crease in heart frequency is causally related to 
the slow return of the cupula to normal. A hypoth- 
esis is proposed that sudden changes in position of 
the cupula result in a sympathetic increase of heart 
frequency, while the slow displacement of the cu- 
pula in rotatory or thermic stimulation leads to a 
parasympathetic decrease of the heart rate. A dis- 
tinction between two reactive types was not statis- 
tically supported. 


8792 
Tolles, W. E., 
and W. J. Carbery 
A SYSTEM FOR MONITORING THE ELECTRO- 
CARDIOGRAM DURING BODY MOVEMENT.— 
Cutler-Hammer, Inc. Airborne Instruments Lab., 
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Mineola, N. Y. (Contract AF 33(616)5473); issued by 
Wright Air Development Center. Aero Medical Lab., 
Wright-Patterson Air Force Base, Ohio (Project 

no, 7222, Task no, 71751). WADC Technical Report 
no. 58-453, April 1959. vi+42 p. AD 215 538 


This investigation was undertaken to develop a 
system for monitoring the electrocardiogram during 
body movement. Two new lead systems were de- 
vised that produced interpretable electrocardiograms 
and were insensitive to moderate body movements. 
A new Stainless-steel mesh electrode designed for 
this investigation provided technically satisfactory 
electrocardiograms during all body movements. The 
best method of applying these electrodes to the skin 
was the adhesive tape. Good electrode-to-skin con- 
tact was obtained for as long as 6 hours, For 
monitoring of the electrocardiogram with the new 
lead system, a recording frequency band pass of 0.1 
to 20 c.p.s. produced interpretable electrocardio- 
grams during moderate body movement. With more 
strenuous activities, a recording frequency band 
pass of 0.8 to 10 c.p.s. produced interpretable 
electrocardiograms; however, the amplitude and 
shape of the characteristic waves were modified. 
(Authors' abstract) 


8793 
Wesley-Tanaskovic, I., 

R. Debijadji, and U. T. Palmar 
ELECTROCARDIOGRAPHIC RESPONSES DURING 
EXERCISE AS A MEASURE OF NEUROCIRCULA- 
TORY LABILITY.—In: [IInd World-IVth European 
Aviation and Space Medicine Congress (Rome, 1959), 
Papers, vol, 2, part 1, p. 112-116. Roma, 1961. 


Studies of the electrocardiogram before, during, 
and after exercise on the bicycle ergometer were 
made in young males between 20 and 29 years of age 
divided into four groups: normal, with neurovegeta- 
tive lability, neurocirculatory dystonia, and heart 
disease. The changes found in the RS-T segment and 
T wave in the series enabled the differentiation be- 
tween normal subjects and the vegetative-unstable on 
one side and the subjects with neurocirculatory dys- 
tonia and heart disease on the other side, although 
none of them had marked or even moderate disability. 
The changes of the Q-T/T-Q ratio were similar in 
type in all subjects tested, varying in degree directly 
with the heart rate during exercise and recovery. 
The common characteristic of the Q-Tc¢ was the 
prompt adaptation of the normal heart both at the on- 
set of exercise and as soon as it ceased versus the 
sluggishness of response during exercise and in re- 
covery in all other groups. Subjects with signs of 
vegetative lability not manifest by circulatory dis- 
turbances showed an abnormal response in the Q-Tc 
interval, though they behaved similarly to normal 


1961 


subjects according to all other responses to exercise. 


This may aid in the early differential diagnosis be- 
tween normal and vegetative-unstable subjects. The 
significance of these results may be applicable to the 
selection of young men for special tasks. 


8794 
Winsor, T., 

E. A. Sibley, and E. K. Fisher 
ELECTROCARDIOGRAMS BY TELEMETRY. —— 
Calif. Med., 94 (5): 284-286. May 1961. 

The advantages and disadvantages of radiocardi- 
ography as compared with the electrocardiographic 
methods conventionally employed are described. 
Similarity of electrocardiograms and radiocardio- 
grams has been demonstrated by making tracings 
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simultaneously. The radiocardiographic method is 
especially suited for recording electrocardiograms 
during exercise and has the advantage of versatil- 
ity, simplicity, freedom of movement for the pa- 
tient, and high amplitude. Difficulties are some- 
times encountered in interpreting the significance 
of the S-T segment shifts. Radiocardiograms may 
be transmitted with other physiological data to a 
medical reduction center for immediate interpre- 
tation or storage and later analysis. 


c. Respiratory Physiology 


[ Effects of anoxia under 6-d; Respiratory 
metabolism under 3-d] 


8795 
Agadzhanian, N, A., 19€1 

M. I. Vakar, V. A. Smirnov, and I, N. Chernia- 

kov 
[CHANGES IN PULMONARY VENTILATION DUR- 
ING POSITIVE PRESSURE BREATHING AT HIGH 
ALTITUDES] Izmenenie legochnoi ventiliatsii pri 
Cykhanii pod izbytochnym davleniem na bol'shikh 
vysotakh. —— Voenno-meditsinskii zhurnal (Moskva), 
1961 (6): 58-61. 1961. In Russian. 

English translation in: Military Medical Journal, 
1961 (6): 89-94. Washington: U. S. Joint Pub. Re- 
search Serv., no. 10328 (1374-N), Oct. 5, 1961. 
(Available from Office of Technical Services, U. S. 
Dept. Commerce) 


A method is described for the determination of 
pulmonary ventilation during positive pressure 
breathing in an altitude chamber. Pulmonary ven- 
tilation values are presented in a table for six sub- 
jects at sea level and at simulated altitude with nor- 
mal and pressure breathing. During pressure breath- 
ing at altitude, the pulmonary ventilation was ele- 
vated in some individuals, reduced in others or re- 
mained stationary. In individuals with good toler- 
ance, the minute volume of ventilation at both 
ground level and altitude was maintained at 1. level 
close to that of normal breathing. At the same 
time the respiratory volume in a single breath was 
markedly reduced in almost all subjects during 
pressure breathing. Adequate pulmonary ventilation 
was maintained only through an increase of the re- 
spiratory rate by 3 to 13 respirations per minute, 


8796 
Agostoni, E., 1960 
and H. Rahn 
ABDOMINAL AND THORACIC PRESSURES AT 
DIFFERENT LUNG VOLUMES. —— Jour. Applied 


Physiol. , 15 (6): 1087-1092. Nov. 1960. 


Abdominal (gastric) and intrathoracic pressures 
were recorded in four subjects at different lung 
volumes during various respiratory maneuvers. 
During relaxation maneuvers and during moderate 
expiratory pressure efforts, a transdiaphragmatic 
pressure difference of zero was observed. With 
maximal inspiratory effort and during maximal ab- 
dominal contraction at high or low alveolar ex- 
piratory pressures, a positive abdominal-thoracic 
pressure difference of about 100 cm. H2O was 
seen at all lung volumes, 


8797 
Altman, P. L., 
J. F. Gibson, and C. C. Wang 
HANDBOOK OF RESPIRATION.—Ed. by D. S. 


1958 








8798-8803 


Dittmer and R. M. Grebe. xv+403 p. Philadelphia: 
W. B. Saunders Co., 1958. 


This is a handbook of tabular information on 
respiratory function. Its contents include: basic 
physical and chemical data, respiratory anatomy, 
lung volumes and pulmonary function, blood res- 
piratory characteristics, erythrocytes and respira- 
tory pigments, mechanics of breathing, artificial 
respiration, effects of exercise, effects of various 
concentrations of inhaled gases; effects of drugs, 
and other factors, oxygen consumption in animal 
organisms, and respiration in animal and plant 
tissues. 


8798 
Altukhov, G. V., 1959 
and N. A. Agadzhanian 

{ PECULIARITIES OF CONDITIONING AND 
CHANGES IN CONDITIONED REFLEXES DURING 
BREATHING OF OXYGEN AT INCREASED PRES- 
SURE; Osobennosti vyrabotki i izmenenii uslov- 
nykh refleksov pri dykhanii kislorodom pod povy- 


shennym davleniem. —— Zhurnal vysshei nervnoi 
deiatel'nosti (Moskva), 9(6):865-871. Nov.-Dec. 
1959. In Russian, with English summary (p. 871). 


In experiments on six dogs a study was made of 
the formation and disturbance of conditioned re- 
flexes when oxygen was breathed at an increased 
pressure amounting to 15-67 mm. Hg without us- 
ing compensatory pressure. Conditioned reflexes 
to a bell were elaborated with the increase in 
intrapulmonary pressure acting as the uncondition- 
ed stimulus. The autonomic conditioned reactions 
(respiratory and cardiac) were formed first, then 
the motor conditioned reactions, as seen by the 
enhanced biolectric potentials of the respira- 
tory muscles. The conditioned reaction is direct- 
ly dependent on the magnitude of the increased 
intrapulmonary oxygen pressure. Magnitudes of 
700-900 mm. HgO created severe disturbances of 
the conditioned reflex activity, as well as the un- 
conditioned reflex respiratory and cardiovascular 
regulation. These magnitudes appear to be criti- 
cal for the animal organism. Restoration of the 
central nervous system function proceeds slowly 
after large intrapulmonary pressure. The motor 
components recover first, followed by the auto- 
nomic components. (From the authors' summary) 


8799 
Armstrong, B. W., 1961 

H. H. Hurt, R. W. Blide, and J. M. Workman 
THE HUMORAL REGULATION OF BREATHING. 
—— Science (Washington), 133 (3468): 1897-1906. 
June 16, 1961. 

The classic concept that breathing is regulated 
only by chemoreceptor mechanisms in the arterial 
blood stream —the respiratory center, carotid, and 
aortic bodies — has been modified in two ways. It 
has been expanded by postulating another chemore- 
ceptor which reacts to the composition of mixed 
venous blood. It has been qualified by questioning 
the assumption that the respiratory center has 
physiologically significant chemosensitivity. The 
respiratory center is considered to be, on the con- 
trary, primarily a computing mechanism that in- 
tegrates the information received from the chemo- 
receptors responding to both arterial and mixed 
blood. This modified concept of breathing regula- 
tion is substantiated by strong indirect evidence. 
(Authors' summary, modified) 
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8800 
Attinger, E. O., 1959 
and M. S. Segal 
MECHANICS OF BREATHING, I, THE PHYSICAL 
PROPERTIES OF THE LUNG.—Amer. Rev. Respi- 
ratory Diseases, 80 (1): 38-45. July 1959. 

The physical properties of the lung are divided 
into an elastic and a flow-resistive component. 
These two properties are related by the over-all 
time factor of the ventilatory system, Pulmonary 
compliance and airflow resistance are analyzed with 
the help of a simple model, and their changes in 
cardiopulmonary disease are evaluated. The depen- 
dence of these properties upon lung volume and air- 
flow rate is stressed, and the relationship of these 
factors to the commonly used ventilatory function 
tests is discussed. (Authors' summary) (31 refer- 
ences) 


8801 
Attinger, E. O., 1959 
and M. S. Segal 
MECHANICS OF BREATHING, I. THE RESPIRA- 
TORY WORK.—Amer., Rev. Respiratory Diseases, 
80 (1): 46-52. July 1959. 


The working capacity of the chronic pulmonary pa- 
tient is often limited by his inability to perform the 
respiratory work necessary to ensure proper gas ex- 
change across the alveolo-capillary membrane, The 
factors responsible for an increase in the work of 
breathing are discussed and the various methods of 
estimating the metabolic costs of breathing are re- 
viewed, The proper application of mechanical venti- 
latory devices depends upon the physical properties 
of the lung thorax system. Only if the latter are 
taken into account can proper ventilation with mini- 
mal pressure gradients be achieved, The relations 
between respiratory acidosis are briefly discussed, 
and the importance of a proper ventilatory drive for 
effective ventilation is stressed. (Authors' summary) 


8802 
Attinger, E. O., 1959 
and M. S. Segal 

MECHANICS OF BREATHING, If, THE INFLUENCE 
OF VENTILATORY MECHANICS UPON GAS EX- 
CHANGE AND PULMONARY CIRCULATION .— 
Amer. Rev. Respiratory Diseases, 80 (1): 53-58, 
July 1959, 


The pulmonary vasculature is a distensible, low- 
pressure system, subjected to cyclic variations in 
pressure and volume because of the respiratory 
movements. The effective (transmural) pressure in 
a thoracic vessel represents the pressure difference 
between the inside and the outside and, together with 
the wall tension, determines the vessel size, The 
influence of the respiratory movements upon cardiac 
stroke volume and vascular resistance are discussed 
and the effects of oxygen and carbon dioxide upon the 
pulmonary circulation are briefly reviewed. 
(Authors' summary) 


8803 
Balke, B., 1958 

J. P. Ellis, and J. G. Wells 
ADAPTIVE RESPONSES TO HYPERVENTILA- 
TION.—Jour. Applied Physiol., 12 (2): 269-277. 
March 1958. 

Changes in psychomotor coordination, circula- 
tory and respiratory functions, and the acid-base 
balance of the blood in response to artificial 
hyperventilation were investigated (1) in control 
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conditions; (2) after 2 weeks of training for 30-60 
minutes daily in passive hyperventilation; (3) after 
an 8-week period of physical conditioning; (4) during 
physical fatigue produced by walking on a treadmill; 
and (5) after acclimatization for 5 weeks to an 
altitude of 14,160 feet. Training in hyperventila- 
tion, physical conditioning, and altitude acclimati- 
zation were found to increase psychomotor tolerance 
to hypocapnia, while physical fatigue (hypoglycemia) 
produced a marked reduction in tolerance. Similar 
responses to hyperventilation were found in all 
conditions for pulse rate and blood pressure, blood 
pH, plasma bicarbonate, plasma buffer capacity, 
plasma protein, and blood lactic acid. It is con- 
cluded that hypocapnic tolerance may be increased 
by training in voluntary or artificial hyperventilation, 
but that the mechanisms of adaptation are apparently 
not of a biochemical nature. 


8804 
Barnett, T. B., 1960 
and R. M, Peters 

THE EFFECTS AND CHARACTERISTICS OF IN- 
CREASED RESPIRATORY DEAD SPACE IN DOGS. 
— Univ. North Carolina School of Medicine, Chapel 
Hill (Contract AF 33(616)-6261); issued by Wright 
Air Development Division. Aerospace Medical Di- 
vision, Biomedical Lab., Wright-Patterson Air 
Force Base, Ohio (Project no. 6163, Task no. 
71819). WADD Technical Report no. 60-660, Dec. 
1960, iii+10 p. 


Artificial breathing apparatus such as oxygen 
masks involve added external respiratory dead 
space. A chronic increase in the respiratory dead 
space of dogs with permanent tracheostomies was 
maintained with lengths of 0.75-inch interior di- 
ameter vinyl plastic tubing; this increase was well 
tolerated for up to 48 hours when volumes less 
than 20 cc. /kg. were maintained. Under these cir- 
cumstances, arterial carbon dioxide tension and 
oxygen saturations were not significantly different 
from those in control animals. Dead space volumes 
between 20-30 cc. /kg. produced labored breathing 
and fatigue within four to six hours and were not 
tolerated for more than 24 hours, (From the au- 
thors’ abstract and summary) 


8805 

Bartlett, R. G. 1961 
SOME ADJUNCTS TO MOUTH-TO-MOUTH RESUS- 
CITATION, —-Naval School of Aviation Medicine, 
Pensacola, Fla. (Project no. MRO05.13-3100, Sub- 
task 8). Report no. 4, July 11, 1961. i+10p. 


Several new devices to be used as adjuncts to 
mouth-to-mouth resuscitation are described, All of 
the devices provide for positive ventilation of the 
victim and for esthetic separation of the rescuer and 
victim. The functional details of the devices are de- 
scribed, including the pressure compensated expira- 
tory valve and other mechanisms which function as 
such a valve that are essential components of the 
victim portion of the device. (Author's abstract) 


8806 
Bartlett, R. G., 1961 


and R. A. Hertz 
IS IT POSSIBLE TO DIFFERENTIATE BY INHALA- 
TION BETWEEN AIR AND OXYGEN ?—Naval School 
of Aviation Medicine, Pensacola, Fla. (Project no. 
MR005.13-3100, Subtask 5). Report no. 1, July 11, 
1961. i+ 7p. 
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Normal subjects were tested for their ability to 
differentiate between oxygen and air by inhalation. 
The ability to designate air and oxygen was also in- 
vestigated. There was no evidence that the subjects 
could either differentiate or designate. In the ab- 
sence of the ability to differentiate, it seems that one 
might well question the claims by normal individuals 
of beneficial effects of oxygen inhalation. (Authors' 
abstract) 


8807 

Bartlett, R. G. 1961 
PULMONARY FUNCTION EVALUATION IN AIR AND 
SPACE FLIGHT.—Naval School of Aviation Medi- 
cine, Pensacola, Fla. (Project no. MR005.13-3100, 
Subtask 8). Report no. 3, Feb. 23, 1961. 25 p. 

Also published in: Aerospace Med., 32 (8): 685-694. 

Aug. 1961. 


The velocity-volume loop, a composite pulmonary 
function test adaptable to inflight monitoring, gives 
promise of being a test with a broad readout. From 
two breaths, a maximum and a resting tidal,a number 
of pulmonary function parameters may be evaluated. 
First, the loop contours, per se, have significant di- 
agnostic values. A complete spirogram analysis is 
obtained also, including measures of vital capacity, 
expiratory reserve volume, inspiratory reserve vol- 
ume, inspiratory capacity, tidal volume, and evidence 
of air trapping. A number of breath timings are pos- 
sible, including the timed vital capacity. In addition, 
an assessment of inspiratory and expiratory reserve 
velocities is made. Breath velocities are continually 
recorded. The breath acceleration may be calculated 
during any phase of the breathing cycle. Also, the 
maximum breathing capacity may be reliably pre- 
dicted. The velocity-volume loop may be synthesized 
from a single telemetered signal, breath velocity. 
Only brief attention from the aviator or astronaut 
(for two breaths) is necessary. (Author's summary, 
modified) 


8808 
Bartlett, R. G., 1961 
J. E. Wilkerson, and L. W. Hill 

A RELIABILITY ASSESSMENT OF THE VELOCITY 
VOLUME (V-v) LOOP TECHNIQUE FOR PULMO- 
NARY FUNCTION EVALUATION.——Naval School of 
Aviation Medicine, Pensacola, Fla. (Project no. 
MR005.13-3100, Subtask 8). Report no. 6, Nov 30, 
1961. ii+ 12p. 


The breath velocity-volume loop is compared to 
conventional clinical tests for its reliability. It is 
shown, using experimental subjects and pulmonary 
patients, that the Maximum Breathing Capacity can 
be predicted and the Vital Capacity, Inspiratory Re- 
serve Volume, Expiratory Reserve Volume, Tidal 
Volume, Inspiratory Reserve Velocity, and Expiratory 
Reserve Velocity can be measured as accurately 
from the velocity-volume loop as with conventional 
clincal tests. The V-V loop is much easier to per- 
form than the conventional tests. (Authors' abstract) 


8809 
Bartlett, R. G., 1961 
and N. E. Phillips 
THE VELOCITY-VOLUME LOOP. — Naval School 
of Aviation Medicine, Pensacola, Fla. (Project no. 
MR005. 13-3100, Subtask 8), Report no, 1, Jan, 3, 
1961. 19 p. 


The breath velocity-volume (V-V) loop is intro- 
duced as a composite pulmonary function test. 
From two V-V loops, a tidal loop and a forced 
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vital capacity loop, a broad analysis of pulmonary 
function may be made including a complete spiro- 
gram, maximum breathing capacity prediction, 
breath timing, breath accelerations, and reserve 
velocities. (Authors' abstract) 


8810 


Bellville, J. W., 1959 
and J. C. Seed 

RESPIRATORY CARBON DIOXIDE RESPONSE 

CURVE COMPUTER.—Science, 130 (3382): 1079- 

1083. Oct. 23, 1959. 


The respiratory computer described here makes it 
possible to obtain more accurate and precise alveo- 
lar ventilation-PcQ» response curves than formerly 
and with fewer man-hours of labor. It is hoped that 
the ease of obtaining these response curves will lead 
to their more frequent use in evaluating respiratory 
phenomena. Clinical applications in evaluating the 
effects of changes in compliance and airway resist- 
ance on the respiration are readily apparent. This 
technique is being used to study the degree of res- 
piratory depression caused by narcotics and anes- 
thetics and to study the effects of stimulating drugs. 
Respiratory stimulation and depression in a variety 
of disease states are also being pursued. (Authors' 
summary) 


8811 


Birchfield, R. L., 1959 
H. O. Sieker, and A. Heyman 

ALTERATIONS IN RESPIRATORY FUNCTION 

DURING NATURAL SLEEP,—Jour. Lab. and 

Clinical Med., 54 (2): 216-222. Aug. 1959. 


Alterations in pulmonary ventilation, arterial 
blood gases, pH, and the ventilatory response to 
carbon dioxide were determined in normal subjects 
during sleep. A reduction in minute ventilation, 
a rise in CO2 tension, and a slight fall in arterial 
oxygen saturation and pH was noted. A decrease 
in sensitivity to carbon dioxide stimulus also ap- 
peared during sleep. The author suggests that 
decreased ventilatory response to COg stimulus 
in sleep is related not only to the prevailing level 
of blood gases but also to alterations in neuronal 
function. Decreased respiratory function during 
sleep, however, is probably due to absence of 
external stimuli which in the awake state main- 
tain a higher rate of ventilation. (Authors' con- 
clusions) 


8812 


Blair, D. A., 1958 

W. E. Glover, and B. S. L. Kidd 
THE EFFECT OF CONTINUOUS POSITIVE AND 
NEGATIVE PRESSURE BREATHING UPON THE 
CAPACITY AND RESISTANCE BLOOD VESSELS 
OF THE HUMAN FOREARM AND HAND [Abstract].— 
Jour. Physiol. (London), 140 (2): 40P-41P. Feb. 
17, 1958. 

Changes in the capacity and resistance vessels 
of the forearm and hand were determined in 
subjects breathing at positive and negative pres- 
sures up to 15 mm. Hg by measurement of the 
volume increase produced by graded venous 
congestion and by plethysmographic measurement 
of blood flow. Pressure breathing had no effect 
on arterial pressure or on the amount of blood 
collected in the arm and hand during application of 
a congestion cuff. Forearm blood flow was usually 
decreased during positive-pressure breathing, 
and increased during negative-pressure breathing. 
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No consistent change was observed in hand blood 
flow. Nerve block abolished the changes in fore- 
arm blood flow, indicating mediation of the vascular 
response through the nerves. The effect of pres- 
sure breathing on blood flow is attributed to a 
reflex response of the resistance vessels to stimu- 
lation of receptors in the low-pressure vessels 

of the chest. 


8813 
Bouverot, P., 1961 

R. Flandrois, and R. Grandpierre 
[ON THE CHEMOREFLEXIVE OR CENTRAL 
MECHANISM OF ACTION OF THE "CO 9 STIMU- 
LUS" OF VENTILATION] A propos du mécanisme 
d'action chémoréflexe ou central du "stimulus 
COg" de la ventilation. —— Comptes rendus de 
l'Académie des sciences (Paris), 252 (5): 790-792. 
Jan. 30, 1961. In French. 

The ventilatory effects of moderate hypercapnia 
were studied before and after section of the aortic 
and carotid chemoreceptor nerve fibers in chloral- 
osed dogs. In intact animals, the inhalation of 6% 
COg was followed after 5 seconds by an increase 
in ventilation which was maximal (30%) in 10-15 
seconds. In denervated animals a maximal increase 
in ventilation of 6% was observed after 15-20 sec- 
onds. It is concluded that the vascular chemorecep- 
tors exert an important effect on ventilation in re- 
sponse to COg stimulation. 


8814 
Brandis, S. A., 1960 
S. A. Isol'son, and V. N. Pilovitskaia 
FUNCTIONAL CHANGES IN THE ORGANISM AT 
REST AND DURING EXERCISE UNDER CONDI- 
TIONS OF A PROLONGED INSPIRATION OF GAS 
MIXTURES WITH A HIGH OXYGEN CONTENT: 
Funktsional'nye izmeneiia v organizme v pokoe: 
i vo vremia raboty pri mnogochasovom vdykhanii 
gazovykh smessei s bol'shim soderzhaneim kis- 
loroda. —— Fiziologicheskii zhurnal SSSR (Lenin- 
grad), 46 (7): 801-809. July 1960. In Russian, 
with English summary (p. 808-809). 


The functional state of blood circulation and 
respiration, gas exchange, and certain character- 
istics of tissue metabolism were studied in man 
at rest and while exercising for six hours on the 
pedal ergometer. A prolonged inspiration of oxy- 
gen at normal atmospheric pressure evokes quite 
a number of functional changes in the organism: 
slowing of the pulse rate, rise of blood pressure, 
a fall in the body and skin temperature, increased 
sweating, decrease of the electrical excitability of 
the visual analysor, increase of the “vakat-oxygen" 
in the blood and urine, and a decrease in the ex- 
cretion of nitrogen. It is suggested that all func- 
tional changes during prolonged inspiration of gas 
mixtures with high oxygen content are based on 
the disturbance of gas and intermediary metabo- 
lism of the organism. (Authors' summary, modi- 
fied) 


8815 
CARDIO-RESPIRATORY RESPONSES TO ENVIRON- 
MENTAL STRESS, -——Ohio State Univ, Research 
Foundation, Columbus (Contract DA-49-007-MD- 
189). Final Report no. 479, June 1959. 76 p. 
AD 226 852 
Three separate reports on the respiratory and 
circulatory effects of sublethal and lethal doses of 
carbon monoxide on dogs, and a study on breath-to- 
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breath distribution function in humans are presented. 
The reports are abstracted separately, see items 
no. 8816, 12137, 12156. 


8816 

Carter, R. L., 1959 
J. F. Tomashefski, E. T. Carter, and F. A. Hitch- 
cock 


A STUDY OF THE BREATH-TO-BREATH DISTRI- 
BUTION FUNCTION OF NORMAL HUMANS,.—In: 
Cardio-respiratory responses to environmental 
stress, p. 64-76. Ohio State Univ. Research Founda- 
tion, Columbus (Contract DA-49-007-MD-1839). 

AD 226 852 


A method for expressing the efficiency of the dis- 
tribution and mixing of inspired air in the alveoli 
based on breath-to-breath studies instead of over a 
period of many breaths is given. The results, ana- 
lyzed with the help of an efficiency equation, indicate 
that negative efficiencies may result from an in- 
crease in the alveolar nitrogen concentration fol- 
lowing a breath of oxygen, rather than the expected 
decrease in concentration. Two conditions must be 
met if the recorded alveolar nitrogen concentration 
is to change during expiration: (1) uneven distri- 
bution of the inspired oxygen; and (2) a change in 
the ratio of instantaneous flow rate of the well- 
ventilated volume to the instantaneous flow rate of 
the poorly ventilated volume, during the expira- 
tion. 


8817 

Close, P. 1959 
SOME EFFECTS OF DIFFERENTIAL PRESSURES 
APPLIED TO THE HEAD AND BODY OF RATS. — 
Naval School of Aviation Medicine, Pensacola, 
Fla. (Research Project no. NM 12 01 11, Subtask 5). 
Report no. 4, Jan. 29, 1959. ii+9 p. 


In the use of respiratory equipment occasions may 
arise whereby different pressures are applied to 
the head and respiratory tract than to the rest of 
the body. Some of the physiological and pathological 
changes under these conditions are herein considered. 
Only slight differences in pressure between the head 
and body (less than 20 mm.Hg) can long be tolerated 
by white male rats. Time of survival under pres- 
sure imbalance is markedly shortened with increase 
in pressure differential. Positive differential pres- 
sures are less well tolerated than negative dif- 
ferential pressures of equal magnitude. "Explosively" 
applied pressures are more lethal than slowly ap- 
plied pressures. However, time of survival averages 
less than oné to two minutes at pressure differentials 
greater than 50 mm. Hg regardless of the manner of 
application. The lethal damage is confined largely 
to the respiratory and circulatory systems. (Author's 
summary) 


8818 
Cohen, A. A., 

A. Hemingway, and C. Hemingway 
DISPLACEMENT OF NITROGEN FROM NORMAL 
HUMAN LUNGS DURING OXYGEN BREATHING. — 
Jour. Clinical Investigation, 37 (2): 306-314. 

Feb. 1958. 


A quantitative study was made of nitrogen 
elimination from the lungs during oxygen breathing 
in 50 normal subjects. Nitrogen clearance curves 
showed an initial rapid decrease as a function of 
summated expired ventilation or summated alveo- 
lar ventilation, followed by a slow decline. The 
transition from the initial rapid decline to the 
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-low decline varied among subjects, but was a:ways 
a smooth curve. Clearance ventilation to 1% end- 
expired nitrogen was closely correlated with the 
size of the functional residual capacity, but was 

not related to dead space volume. The mean time 
required for nitrogen to reach 1% was 3.06 minutes. 
Termination of 7 minutes of quiet oxygen breathing 
by a maximal forced expiration produced little or 
no change in the nitrogen concentration of the 
expired air. 


8819 
Colin, J., 

and P. Blanc 
[MEASUREMENT OF RESPIRATORY FLOW] Mesure 
des debits respiratoires. —Meédecine aeronautique 
(Paris), 14 (3): 245-254. 1959. In French, with 
English summary (p. 254). 

Two metal screen respiratory flowmeters (buccal 
and large types) are described and illustrated. They 
are easily built, small in size, lightweight, and with 
a small dead space (7.8 milliliters for the buccal 
type) and a maximum pressure drop of 0.15 mb. for 
normal respiration in the large type. The flowmeters 
are easily adapted to classical sensitive pressure 
recorders. Examples are given of their use in re- 
cording respiratory flow, expiration and inspiration 
valve flow, and pressure in a pressurized helmet, 
indicating their value when other methods are not 
available. When used with rapid gas analyzers many 
other experiments in respiratory physiology are 
possible. (Authors' summary, modified) 
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8820 
Cotes, J. E., 

and F. Meade 
THE VENTILATORY RESPONSE TO A RISE IN BODY 
TEMPERATURE IN RELATION TO OTHER PHYSIO- 
LOGICAL VARIABLES [Abstract].——Jour. Physiol. 
(London), 140 (2): 55P-56P. Feb. 17, 1958 

Determinations were made of body-surface area, 
pulmonary diffusing capacity, steady-state oxygen 
consumption, rectal temperature, and ventilation at 
two levels of end tidal pCO, in subjects breathing 
mixtures of CO, in oxygen while at rest or walking. 
An equation was derived from analysis of the data 
which showed a relationship between the increase in 
ventilation with oxygen breathing, the change in pCO9, 
and the change in body temperature. Body~-surface 
area was found to be negatively correlated with the 
increase in body temperature per calory increase in 
energy expenditure, and positively correlated with 
the increase in ventilation per unit increase in body 
temperature. No significant difference in the relation 
between ventilation, pCO2, and body temperature was 
found in resting or walking subjects. 
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8821 
Cunningham, D. J. C., 
E. N. Hey, and B. B. Lloyd 

THE EFFECT OF INTRAVENOUS INFUSION OF 
NORADRENALINE ON THE RESPIRATORY RE- 
SPONSE TO CARBON DIOXIDE IN MAN.——Quart. 
Jour. Exper. Physiol. (London), 43 (4): 394-399. 
1958. 


An experiment was conducted to determine whether 
the intravenous infusion of noradrenaline affects the 
slope or the intercept of the linear relation between 
pulmonary ventilation and the partial pressure of 
COg2 in the alveolar air. The ventilation-pCO2 re- 
lation was observed during prolonged infusions of 
saline or noradrenaline (8-15 .g./min.), with alveo- 
lar pOg held constant at about 140 mm. Hg. Nor- 
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adrenaline infusion usually increased the slope of the 
linear part of the ventilation-pCO2 relation, but had 
no significant effect on the intercept of the line with 
the pCO2 axis. There was no apparent difference be- 
tween the effects of saline and noradrenaline on the 
response of respiratory frequency to CO9. 


8822 
Currie, J. C. M., 1961 
and E. Ullmann 
POLYURIA DURING EXPERIMENTAL MODIFICA- 
TIONS OF BREATHING. —— Jour. Physiol. (London), 
155 (3): 438-455. March 1961. 


It has been shown that voluntary forced breath- 
ing, and breathing through external non-elastic air- 
way resistances, leads to rise of urine flow. It 
was confirmed that acute anoxic anoxia, COg in- 
halation, and negative-pressure breathing will do 
likewise. All experimental modifications of breath- 
ing studied were equally effective in increasing 
water excretion. Polyuria did not depend on altera- 
tions of the volume of ventilation, tidal volume, 
rate of breathing, or on chemical changes in the 
blood. A factor common to all procedures listed 
was augmentation of the respiratory fluctuation of 
intrathoracic pressure. The findings were consist- 
ent with the hypothesis that during experimental 
modifications of breathing the secretion of antidi- 
uretic hormone may be reduced by a reflex start- 
ing in intrathoracic deformation receptors, which 
are stimulated by increased filling of some portion 
of the central vascular bed when the respiratory 
intrathoracic pressure variation is increased. (Au- 
thors' summary, modified) 


8823 

Danilov, V. E. 1959 
[THE APPLICATION OF THE U-SHAPED MAN- 
OMETER TEST FOR THE EXAMINATION OF 
FLIGHT PERSONNEL|O primenenii proby s_ U- 
obraznym manometrom pri osvidel' stvovanii letnogo 
sostava {Abstract ].— Veonno- meditsinskii zhurnal 
(Moskva), 1959 (9): 83. Sept. 1959. In Russian. 

English translation in: Military Medical Journal, 

9: 143-144. New York: U.S. Joint Pub. Research 
Service, No. 2061-N, Dec. 28, 1959. (Available at 
Office of Technical Services, U. S. Dept. Commerce) 


The U-shaped mercurial manometer test is 
recommended in the selection of pilots for high 
altitude flights involving forced pressure oxygen 
breathing. Failure to maintain the mercury column 
at 60 mm. for 25 seconds or a syncope during the 
test should disqualify the individual for high altitude 
flight. This test may also be used in aeromedical 
board evaluations of individuals who display a 
tendency toward vascular collapse. 


8825 
Dejours, P., 1959 
F. Flandrois, Y. Labrousse, and J. Raynaud 

{THE NEUROHUMORAL THEORY OF THE REGULA- 
TION OF VENTILATION DURING MUSCULAR EX- 
ERCISE: ROLE OF THE NEUROGENIC STIMULUS 
RELATED TO MOTOR ACTIVITY AND, IN PAR- 
TICULAR, OF THE PROPRIOCEPTIVE STIMULUS} 
La théorie neuro-humorale de la régulation de la 
ventilation au cours de l'exercice musculaire; rdle 
du stimulus neurogénique lié 4 l'activite motrice et, 
en particulier, du stimulus proprioceptif.—-Comptes 
rendus de l'Academie des sciences (Paris), 248 (1): 
141-143. Jan. 5, 1959. In French. 
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Respiratory activity was studied in two subjects 
during active muscular exercise without prolonged 
effort and during prolonged passive mobilization. 
Ventilatory activity was greater during natural active 
mobilization than during passive mobilization. This 
activity was not changed by circulatory arrest ob- 
tained by compression of the thigh, indicating that 
ventilatory variations are of nervous origin and not 
related to concommitant blood pressure changes. 
During voluntary exercise, muscular contractions de- 
veloped minimal relative forces, and metabolism 
slightly increased. The neurogenic stimulus appeared 
significant and the humoral stimulus practically non- 
existent. The neurohumoral theory of the regulation 
of ventilation during muscular exercise represents 
two factors: neurogenic, and physical and chemical 
blood (humoral) changes. This theory permits evalu- 
ation of the development and divergence of ventila- 
tion and alveolar pressure of oxygen and carbon di- 
oxide during voluntary natural or prolonged exercise, 
and during passive or prolonged artificial mobiliza- 
tion. The proprioceptive stimulus contributes to 
ventilatory regulation in natural exercise 


8826 
Dixon, M. E., 1961 
P. B. Stewart, F. C. Mills, C. J. Varvis, 
and D. V. Bates 
RESPIRATORY CONSEQUENCES OF PASSIVE 
BODY MOVEMENTS. —— Jour. Applied Physiol., 
16 (1): 30-34, Jan. 1961. 


The respiratory consequences of a number of 
passive body movements have been investigated in 
a group of normal subjects. It has been shown 
that certain types of torso movement produce hy- 
perventilation in excess of metabolic demand, with 
a consequent lowering of end-tidal CO, tension. 
Passive pedal motion of the legs did not produce 
this type of hyperventilation and concealed it if 
performed in conjunction with the other move- 
ments. The mechanism for the passive hyperventi- 
lation is not understood, since the respiratory rate 
did not appear to be rhythmically linked to the 
body movement, and certain maneuvers in the ex- 
periments did not affect the results. The level of 
hyperventilation that has been demonstrated is con- 
sidered to be adequate to explain the phenomenon 
of hyperventilation which has been recorded in 
pilots flying high-velocity low-level aircraft, who 
may be subjected to considerable jolting while sit- 
ting in an upright position. (Authors' abstract) 


8827 

DoleZal, V. 1959 
OXIMETRY AND PRESSURE BREATHING.—-Rivista 
di medicina aeronautica e spaziale (Roma), 22 (3): 
3-14. July-Sept. 1959. In English. 


Oximetry is widely used to determine hemoglobin 
saturation of oxygen during simulated ascents to high 
altitude. Twelve subjects, in full pressure suits, 
breathed 98-100% oxygen for 20 minutes at sea level, 
after which the pressure was gradually increased. 
The subjects were brought to 3000 feet simulated al- 
titude, at which time they removed the oxygen mask 
and Oximetric earpiece. Heart rate, respiratory 
rate, and pulmonary ventilation were recorded. Af- 
ter reaching maximum pressure, hemoglobin oxygen 
saturation decreased from 100% to about 93.3% at 
sea level, and to approximately 79% in pressure 
chamber tests. Edema and passive hyperemia, noted 
in the parts of neck and face not protected by pres- 
sure suit or mask, may be responsible for previous 
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inaccurate oximeter readings. (Author's summary, 
modified) 


8828 
Drohocki, Z., 
and G. Soussen 

[CHANGES IN THE ELECTROENCEPHALOGRAM 
OF MAN DURING CONTROLLED HYPERVENTILA- 
TION] Les modifications de 1'électrochronogramme 
du cerveau de 1'Homme sous l'influence de l'hyper- 
ventilation contrélée.—Journal de physiologie 
(Paris), 50 (2): 255-258. March 1958. In French. 


A technique was developed for the quantitative 
measurement of the effect of hyperventilation on 
brain electric impulses. The amount of hyper- 
ventilation in 25 normal subjects was determined 
by simultaneous measurement of the respiratory 
debt and carbon dioxide concentration in the expired 
air. The effects of given amounts of hyperventilation 
on the electronencephalogram were determined 
quantitatively by the method of Drohocki. Hyper- 
ventilation was found to produce an increase in 
brain electrical activity in 21 subjects, a decrease 
in 2 subjects, and no change in 1 subject. In most 
cases, recovery was complete within 2 minutes after 
cessation of hyperventilation. 


1958 


8829 
Elbel, E. R., , 

D. Ormond, and D. Ciose 
SOME EFFECTS OF BREATHING OXYGEN BE- 
FORE AND AFTER EXERCISE. —— Jour. Applied 
Physiol., 16 (1): 48-52. Jan. 1961. 


Athletes in better than average physical condi- 
tion breathed 100% Og during 6 minutes of rest, 
air during 5 minutes of treadmill running at 8 
m.p.h, and Og during 19 minutes of recovery. 
The results were compared with a control proce- 
dure in which the same subjects breathed air 
throughout, It was found that the experimental pro- 
cedure: (a) did not significantly facilitate recovery 
as based upon payment of Og debt, measured by a 
closed-circuit spirometric method; (b) depressed 
the pulse rate during the first 2 minutes of exer- 
cise and during the recovery period; (c) caused the 
respiratory rate to increase at rest, to decrease 
during the initial part of the recovery period, and 
to increase during the latter part of the recovery 
period; (d) increased the percentage of O» satura- 
tion of blood hemoglobin, as measured by an ear 
oximeter, during rest and recovery. Lower oxime- 
ter readings were found during the latter part of 
the exercise period. (Authors' abstract) 


1961 


8830 

Ernsting, J. 1958 
THE COMPLIANCE OF THE HUMAN LUNGS DUR- 
ING POSITIVE AND NEGATIVE PRESSURE 
BREATHING |[Abstract].—Jour. Physiol. (London), 
144 (1): 14P-16P. Nov. 10, 1958. 


Pulmonary compliance was determined by meas- 
urement of intraesophageal pressure and the expira- 
tory pneumotachogram in two seated subjects during 
positive (up to 80 mm. Hg) and negative (up to 25 mm 
Hg) pressure breathing. Changes in functional re- 
sidual capacity were minimized by trunk counter- 
pressure during positive-pressure breathing, and by 
voluntary effort during negative-pressure breathing. 
Positive-pressure breathing was found to have no 
effect on pulmonary compliance, while negative- 
pressure breathing produced a marked decrease in 
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compliance. It is concluded that a reduction in pul- 
monary blood volume does not affect compliance, 
while an increase in blood volume is associated with 
a decrease in compliance. 


8831 

Ernsting, J. 
EFFECTS OF BREATHING HIGH CONCENTRA- 
TIONS OF OXYGEN UPON THE DIFFUSING CAPAC- 
ITY OF THE LUNG IN MAN.—RAF Inst. of Aviation 
Medicine (Gt. Brit.), Farnborough; issued by Flying 
Personnel Research Committee (Gt. Brit.). FPRC 
Report no. 1163, Feb. 1961. i+25 p. 


The effects of breathing air, 50% or 99% oxygen in 
nitrogen for 3 hours upon the pulmonary diffusing 
capacity was studied in eight men. Whilst no signif- 
icant changes were produced by breathing air or 50% 
oxygen, 99% oxygen caused a significant reduction 
(mean reduction 17%) in the apparent diffusing ca- 
pacity. Further analysis suggests that the reduction 
of the apparent diffusing capacity was due primarily 
to an increase in the resistance to diffusion offered 
by the alveolar-capillary membrane. There was no 
significant change in the pulmonary capillary blood 
volume. (Author's summary) 


1961 


8832 

Ernsting, J. 1960 
INSPIRATORY FLOW PATTERNS IN SUBJECTS AT 
REST AND DURING SPEECH.—RAF Inst. of Avia- 
tion Medicine (Gt. Brit.), Farnborough; issued by 
Flying Personnel Research Committee (Gt. Brit.). 
FPRC Report no. 1144, Oct. 1960. 11 p. 


The inspiratory flow pattern during speech is in- 
vestigated and compared with the patterns obtained 
from the same subjects at rest. Speech increases 
the resting peak inspiratory flow some three times 
and decreases the duration of inspiration to approxi- 
mately one-third of the resting value. The rate at 
which inspiratory flow changes during speech is 
some 8-14 times greater than that at which it changes 
in resting subjects. Inspiratory flow patterns which 
include 95% of the observations obtained in this study 
are given for subjects at rest and during speech. 
(Author's abstract) 


8833 
Feinberg, H., 

A. Gerola, and L. N. Katz 
EFFECT OF CHANGES IN BLOOD CO, LEVEL 
ON CORONARY FLOW AND MYOCARDIAL Oo 
CONSUMPTION. —— Amer. Jour. Physiol., 199 (2): 
349-354, Aug. 1960. 


The effect of hypo- and hypercapnia, induced by 
changing the respiratory gas mixture, on coronary 
flow and myocardial oxygen consumption was ob- 
served at constant cardiac output and over a broad 
range of pressure-loads in open-chested, anesthe- 
tized dogs. The correlation of cardiac effort (as 
indexed by the product of heart rate and mean 
aortic blood pressure) with myocardial oxygen con- 
sumption was not altered by increasing or decreas- 
ing arterial COg content. Coronary blood flow was 
observed to be increased relative to the cardiac 
effort during hypercapnia but not during hypocap- 
nia. The coronary arteriovenous oxygen difference 
and the percentage of oxygen extracted decreased 
during hypercapnia with increases in venous oxy- 
gen content. (Authors' abstract) 


1960 
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8834 

Fink, B. R. 1961 
INFLUENCE OF CEREBRAL ACTIVITY IN WAKE- 
FULNESS ON REGULATION OF BREATHING. 
Jour. Applied Physiol., 16 (1): 15-20. Jan. 1961. 


Thirteen healthy men, unaware of the objectives 
of this study, underwent passive or active overven- 
tilation lowering the end-expiration carbon dioxide 
tension to 25 mm. Hg or below. At the end of the 
period of hyperventilation, rhythmic respiration 
continued uninterrupted at approximately the con- 
trol frequency. The volume of ventilation was 
above control during the first minute of recovery 
and then stabilized at about two-thirds of the con- 
trol volume; it continued at this level for over 10 
minutes during which time the end-expiration 
PCOg gradually rose toward the control level. No 
instance of periodic breathing occurred. The ab- 
sence of overventilatory apnea in the waking condi- 
tion contrasts with its easy elicitation during gen- 
eral anesthesia. It is concluded that cerebral ac- 
tivity associated with wakefulness is a component 
of the normal respiratory drive, and that carbon 
dioxide acts by augmenting the effects of this com- 
ponent, (Author's abstract) 


8835 

Froese, G. 
EFFECT OF BREATHING O9 AT ONE ATMOS- 
PHERE ON Og CONSUMPTION OF RATS,—Jour. 
Applied Physiol., 15 (1): 53-58. Jan. 1960. 


The oxygen consumption of rats enclosed in con- 
tainers which were submerged in a temperature- 
controlled water bath and filled with an atmosphere 
of pure oxygen or air, was measured. At container 
temperatures of 30°, 14.6°, 25°, and 6° C., there was 
no significant difference in oxygen consumption re- 
gardless whether air or oxygen was breathed. At 
20° C., oxygen consumption was found to be slightly 
higher during oxygen respiration. In a second series 
of experiments, with cage temperatures of 18° and 
27° C., no significant difference was observed. At 
5° C., an increase in oxygen consumption of 7.2% of 
the total oxygen consumption at that temperature was 
noted during oxygen respiration. Body temperature 
had been lowered 0.5° C. Since this group of animals 
had been kept at temperatures which, at times, might 
have dropped as low as 16° C., further experiments 
were conducted to determine the effect of cold accli- 
matization on oxygen consumption. Rats maintained 
at a temperature of 4° C. for three weeks were found 
to have a greater oxygen consumption at 5° C. than 
controls; but no difference in consumption of oxygen 
during air or oxygen respiration was noted. The 
transient oxygen effect noted previously in ratstested 
at 5° C. was attributed to their lower metabolic rate 
due to greater weight. It was shown that solution of 
oxygen in body fluids and tissues was not sufficient 
to cause the rise in oxygen consumption observed. 

It is suggested that the effect noted is dependent on 
the direct influence of oxygen pressure on metabo- 
lism. 


1960 


8836 

Golodov, I. I. 1958 
[A METHOD FOR THE CONTINUOUS RECORDING 
OF THE CARBON DIOXIDE CONTENT OF ALVE- 
OLAR AIR] Metodika dinamicheskoi registratsii 
soderzhania uglekislogo gaza v al'veoliarnom 
vozdukhe. —- Fiziologicheskii zhurnal SSR (Moskva), 
44 (8): 776-782. 1958. In Russian. 
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English translation in: Sechenov Physiol. Jour, 
U.S.S.R. (New York), 44 (7-8): 736-744. Dec. 1958, 


A device is described which records the carbon 
dioxide content of the expired air in the terminal 
portion of expiration. It is essentially a gas 
analyzer based on the difference in the thermal 
conductivities of air and carbon dioxide. (25 
references) 


8837 
Grandpierre, R., 1958 

P, Bouverot, R. Flandrois, and J. P. Bourdarias 
[CIRCULATORY ADJUSTMENTS DURING CONTIN- 
UOUS PRESSURE BREATHING] Ajustements circu- 
latoires au cours de la respiration en surpression 
continue. ——Journal de physiologie (Paris), 50 (2): 
295-298. March 1958, In Frerch. 

Experiments were conducted to determine the 
circulatory effects of pressure breathing for 60 
seconds at 30 mm. Hg in men and 12-20 mm. Hg 
in anesthetized or unanesthetized dogs. Femoral 
arterial pressure and intra-abdominal pressure 
were increased in men and conscious dogs during 
forced expiration, but returned to normal values 
during passive inflation of the lungs. In anesthe- 
tized dogs, pressure breathing resulted in apnea and 
a decrease in arterial pressure. The decline in 
arterial pressure could be prevented by application 
of abdominal counterpressure. The hypertensive 
effect of pressure breathing is attributed to periph- 
eral vasoconstriction, the return of blood to the 
right heart as a result of abdominal muscle contrac- 
tion, and tentatively to the mechanical transmission 
of intrapulmonary pressure to the pulmonary arter- 
ies. 


8838 
Grandpierre, R., 

R, Senelar, and R. Lonbiére 
[THE PHYSIOPATHOLOGICAL MECHANISMS OF 
INDUCTION OF LOCAL LESIONS BY HYPEROXIA] 
Sur les mécanismes physiopathologiques de dé- 
clenchement des lésions locales dues 4 I"hyperoxie. 
— Journal de physiologie (Paris), 50 (2); 299-301, 
March 1958, In French. 

A study was made of the comparative effects of 
histamine administration and oxygen breathing for 
8 hours on the formation of pulmonary lesions 
around sponges placed in the pleura of rats. Both 
hyperoxia and histamine injection were found to re- 
sult in greater congestion and exudation of the le- 
sions in comparison with control animals, The 
amount of cellular infiltrate was greater in hyper- 
oxic animals than in animals treated with histamine. 


1958 


8839 

Green, I. D. 1961 
RESPONSE OF THE HUMAN RETINAL VESSELS 
TO POSITIVE PRESSURE BREATHING. —Aero- 
space Med., 32 (5): 407-411. May 1961. 


Photographs of the human retinal blood vessels 
were taken during positive pressure breathing at 
a pressure of 60 mm. Hg without counterpressure 
to the eyes. Examination of the photographs 
reveals that there is little danger of intra-ocular 
hemorrhage, since the intra-ocular vessels are 
adequately supported by the accompanying increase 
in tension of the intra-ocular fluid. (Author's 
summary, modified) 
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8840 

Greenbaum, L. J. 1960 
RESPIRATORY RESPONSES TO THE INHALATION 
OF OXYGEN AT ATMOSPHERIC PRESSURE IN 
TRAINED UNDERWATER SWIMMERS. —Naval 
Medical Research Inst., Bethesda, Md. (Project no. 
MR005.14-3001.01). Report no. 2 (Vol. 18, p. 
183-190), July 2, 1960. 


The respiratory effects of oxygen at atmospheric 
pressure in laboratory personnel and trained 
underwater swimmers were studied with the sub- 
jects resting in the supine position. The breathing 
of oxygen for 10 minutes by both groups was as- 
sociated with a significant depression of respiratory 
rate and inspiratory minute volume and no signif- 
icant alteration in end-tidal carbon dioxide tension. 
The oxygen consumption of the swimmers was sig- 
nificantly greater than that of the laboratory per- 
sonnel. The swimmers had lower oxygen ventilation 
equivalents suggesting that they respired more ef- 
ficiently than the laboratory personnel. (Author's 
abstract) 


8841 
Haab, P. [E.], 

J. Piiper, and H. Rahn 
ATTEMPT TO DEMONSTRATE THE DISTRIBUTION 
COMPONENT OF THE ALVEOLAR-ARTERIAL 
OXYGEN PRESSURE DIFFERENCE.—In: H. Rahn, 
Studies in pulmonary physiology. . ., p. 91-100. 
Univ. Buffalo School of Medicine, New York (Con- 
tract AF 33(616)-5606); issued by Wright Air De- 
velopment Division. Aerospace Medical Division, 
Wright-Patterson Air Force Base, Ohio. (Project 
no. 7163, Task no. 71819). WADD Technical Report 
no. 60-1, April 1960. viii+153 p. 


The role of the lung ventilation distribution (venti- 
lation-perfusion ratio) in the production of the 
alveolar-arterial oxygen pressure difference (AaD) 
was investigated in dogs by measurement of the AaD 
during air breathing at normal ambient pressure 
and, at the same Og pressure of inspired air (but 
without the Ng component), during pure oxygen 
breathing in a decompression chamber. No signifi- 
cant difference in AaD was observed between the two 
experimental conditions. It is suggested that venti- 
lation distribution is not a significant factor in the 
alveolar-arterial oxygen pressure difference. 


1960 


8842 
Haab, P. [E.], 
and J. Piiper 

POSITIVE PRESSURE BREATHING AND THE 
ALVEOLAR-ARTERIAL O29 DIFFERENCE IN 
ANESTHETIZED DOGS.—-In: H. Rahn, Studies 
on pulmonary physiology . . ., p. 108-112. Univ. 
Buffalo School of Medicine, New York (Contract 
AF 33(616)-5606); issued by Wright Air Develop- 
ment Division. Aerospace Medical Division, Wright- 
Patterson Air Force Base, Ohio. (Project no. 7163, 
Task no. 71819). WADD Technical Report no. 60-1, 
April 1960. viii+153 p. 


An investigation was conducted of the effect of 
positive pressure breathing on the alveolar-arterial 
oxygen pressure difference (AaD) and the mecha- 
nism of the large inter-subject variability in AaD ob- 
served in lying anesthetized dogs. Positive pressure 
breathing was observed to decrease the AaD and the 
inter-subject variability of measured AaD values. 
Similar results were obtained with the venous admix- 
ture eliminated by pure oxygen breathing. The large 
decrease in AaD in certain animals was produced 
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by an increase in arterial oxygen pressure and was 
proportional to the initial level of AaD. It is sug- 
gested that the initially high AaD observed in certain 
dogs is produced by an increased lung venous shunt 
caused by a spontaneous atelectasis. 


8843 
Haab, P. [E.], 

and J. E. Cimino 
UNIFORMITY OF VENTILATION DISTRIBUTION IN 
MAN DURING POSITIVE AND NEGATIVE PRESSURE 
BREATHING.—-In: H. Rahn, Studies in pulmonary 
physiology. . ., p. 28-35. Univ. Buffalo School of 
Medicine, New York (Contract AF 33(616)-5606); 
issued by Wright Air Development Division. Aero- 
space Medical Division, Wright-Patterson Air Force 
Base, Ohio. (Project no. 7163, Task no. 71819). 
WADD Technical Report no. 60-1, April 1960. 
viii+153 p. 

Ventilation distribution at varying lung inflations 
was investigated in three subjects by nitrogen wash- 
outs during pure oxygen breathing at pressures from 
+25 to -25 cm. H2O. The anatomical dead space 
was observed to increase approximately 17 ml. with 
each liter increase in functional residual capacity. 
The slowly ventilated compartment of the lung was 
increased in volume with increasing applied pres- 
sures and functional residual capacities, and was 
decreased at negative pressures. The volume of the 
fast compartment was increased slightly at both 
negative and positive pressures. Between 50 and 
150% of the total normal lung volume the alveolar 
dilution ratios of the two compartments were fairly 
constant. The increase in volume of the fast com- 
partment during negative pressure breathing indi- 
cates that the fast compartment is composed of a 
changing number of alveoli rather than an anatomi- 
cally defined area of the lung. The constancy of the 
alveolar dilution ratios in each compartment sug- 
gests the existence of a proportionality between 
changes in the volume of each compartment and 
change in ventilation. 


1960 


8844 
Hong, S. K., 

E. Y. Ting, and H, Rahn 
LUNG VOLUMES AT DIFFERENT DEPTHS OF 
SUBMERSION,. —- In: Rahn, H., Studies in Pulmo- 
nary Physiology..., p. 1-5. Univ. Buffalo School 
of Medicine, New York. (Contract AF 33(616)-5606; 
issued by Wright Air Development Division. Aero- 
space Medical Division, Wright-Patterson Air Force 
Base, Ohio (Project no, 7163, Task no, 71819), 
WADD Technica. Report no, 60-1, April 1960, 
viii+153 p. 

Also published in Jour. Applied Physiol., 15 (4): 
550-553. July 1960. 


Vital capacity and expiratory reserve volume of 
the lung were measured in seven subjects during 
negative pressure breathing in air and during sub- 
mersion in a supine position at depths of 10 to 
40 cm. Submersion immediately below the water 
surface produced a transthoracic air pressure 
differential equivalent to 6 cm. HgO or to a con- 
tinuous negative pressure breathing of -6 cm. 
H20. Resting lung volume and vital capacity were 
progressively decreased as the negative pressure 
differential was increased. Resting lung volumes 
were consistently larger under water than in air 
for the same equivalent negative pressure. Subjec- 
tive impressions of relative comfort under the two 
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conditions confirmed the observed differences in 
lung volume. 


8845 
Hulet, W. H., 
and Homer W. Smith 

NEGATIVE PRESSURE RESPIRATION, WATER 
DIURESIS AND NATRIURESIS IN NORMOTENSIVE, 
HYPERTENSIVE AND PREHYDRATED NORMO- 
TENSIVE SUBJECTS. —Jour. Clinical Investigation, 
38 (11): 1972-1980. Nov. 1959. 


The effect of negative pressure breathing on 
sodium, total solute, and water excretion was ob- 
served in hydropenic normotensive, hydropenic 
hypertensive, and normotensive subjects, who had 
been prehydrated by water loading eight to nine 
hours prior to the experiment. Normotensive and 
hypertensive subjects responded to negative pres- 
sure breathing with an increased urine flow prima- 
rily because of increased free water clearance. 
Significant increases in sodium excretion did not 
occur. In prehydrated subjects a substantial in- 
crease in free water clearance was demonstrated, 
although at the time of negative pressure breathing 
the subjects were in an antidiuretic state as com- 
pared to hydropenic nonprehydrated subjects. The 
small increase in sodium excretion can be explained 
by dead space error. It is concluded that negative 
pressure breathing is not a stimulus leading to ex- 
cessive natriuresis in hypertensive and prehydrated 
subjects, who are otherwise predisposed to natri- 
uresis. (From the authors' summary and conclu- 
sions) 


1959 


8846 
Ingvar, D. H., 

D. W. Liibbers, and B. Siesjo 
MEASUREMENT OF OXYGEN TENSION ON THE 
SURFACE OF THE CEREBRAL CORTEX OF THE 
CAT DURING HYPEROXIA AND HYPOXIA. 
Acta physiologica scandinavica (Stockholm), 48 (4): 
373-381. 1960. In English. 


The oxygen tension on the surface of the intact 
cerebral cortex of the cat was recorded continu- 
ously by means of a membrane-covered platinum 
cathode. The stability of the electrode permitted 
an interpretation of results from different experi- 
ments in relative terms. The influence upon the 
cortical pO g of high and low oxygen concentrations 
in the inspired air was studied. In ordinary hy- 
peroxia only a moderate increase of cortical pO9 
was found. In post-hypoxic hyperoxia the cortical 
values reached values about 3 times as high. The 
difference found is interpreted as due to so called 
reactive hyperemia in the post-hypoxic state. 
(Authors' abstract) 


1960 


8847 
Ivanov, D.I., 
and G. G. Sturua 
[THE OXYGEN SUPPLY OF AN ORGANISM IN A 
HIGHLY RAREFIED ATMOSPHERE: ANIMAL EX- 
PERIMENTS] Kislorodnoe obespechenie organizma 
v usloviiakh kraine bol'shikh razriazhenii atmosfery 
(issledovaniia na zhivotnykh).—Biofizika (Moskva), 
4 (2): 243-249. 1959. In Russian. 
English translation in: Biophysics (New York: 
Pergamon Press), 4 (2): 128-136. 1959. 
Changes in blood circulation were observed by 


means of a radioactive tracer technique in narco- 
tized dogs breathing oxygen under pressure at nor- 
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mal atmospheric pressure. The time required for 
complete mixing of injected blood tagged with radio- 
active dibasic sodium phosphate with circulating 
blood was increased in direct proportion to the oxy- 
gen pressure level used. A relative cardiac insuf- 
ficiency occurred during oxygen- breathing at an ex- 
cess pressure of 20 mm. Hg or more for up to 30 
min. The circulation rate and saturation time 
differed markedly from the normal values. A com- 
pensatory jacket which exerted counterpressure on 
the thorax and abdomen equivalent to the pressure 
under the oxygen mask had a pronounced positive 
effect. Fundamentally, similar but less marked cir- 
culatory changes were observed in unnarcotized an- 
imals under the above experimental conditions. 


8848 
Jacquemin, C., 
and P. Varene 

[EFFECTS OF POSITIVE PRESSURE BREATHING 
ON CIRCULATORY RETARDATION] Effets des 
surpressions respiratoires sur les retards cir- 
culatoires. —— Revue des Corps de santé des 
armées (Paris), 2 (1): 91-105. Feb. 1961. In 
French. 


1961 


By means of an oximetric method (measuring 
the lung-to-ear circulation time with an ear oxim- 
eter), a comparative study was made of alveolar- 
cerebral circulatory retardation in subjects decom- 
pressed to various altitudes and breathing air at 
normal pressure, with positive pressure, or hypoxic 
mixtures under positive pressure. None of the 
methods used showed any change in the retarda- 
tion of alveolar-cerebral circulation time. The pri- 
mary physical phenomenon of decompression was 
not extended beyond the secondary phenomenon of 
hypoxia, which set in with a certain delay and of 
which circulatory retardation is an element. This 
mechanism must be considered in the protection 
of pilots of large jet transport planes during loss 
of cabin pressurization. 


8849 
Jacquemin, C., 

P. Mases, and R. Falet 
[CARDIAC FREQUENCY AND PRESSURE BREATH- 
ING] Fréquence cardiaque et respiration en surpres- 
sion.— Médecine aéronautique (Paris), 13 (4): 375- 
381. 1958. In French, with English summary (p. 
380). 

Continuous pressure breathing alters cardiac fre- 
quency, usually in the direction of a slight increase. 
A concomitant study of arterial pressure changes 
excludes reflexes originating in arterial barorecep- 
tors. On the other hand, this slight tachycardia is 
also observed in tests of orthostatism, wherein, how- 
ever, the course of arterial pressure is reversed. 

It would seem safe, therefore, to conclude that in- 
creases in cardiac frequency during pressure breath- 
ing could be attributed to reflexes originating in "'vol- 
ume receptors" which regulate the return flow of 
blood. (Author's summary) 


1958 


8850 
Jacquemin, C., 

P. Mases, and R, Falet 
[ARTERIAL PRESSURE AND PRESSURE BREATH- 
ING] Tension artérielle et respiration en surpres- 
sion. — Médecine aeronautique (Paris), 13 (4): 
367-374. 1958. In French, with English summary 
(p. 367). 


1958 
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In a group of 60 subjects pressure breathing 
caused a constant increase of maximal arterial pres- 
sure. The average increase could be closely cor- 
related with the oronasal pressure. It is believed 
that a tegumental counterpressure acts as a force 
opposed to tissue overstretching, and that there is a 
passive transmission of pressure from pulmonary 
gases to extracellular fluids. This phenomenon is 
limited, however, by the effects of thoraco-abdomi- 
nal elasticity. (Author's summary, modified) 


8851 
Jethon, Z. 1960 


[CIRCULATORY SYSTEM IN POSITIVE PRESSURE 
BREATHING] Uktad kra2zenia w nadcisnieniu odde- 
chowym. —— Lekarz wojskowy (Warszawa), 36 (5): 
507-514. 1960. In Polish, with French summary 
(p. 514). 


Positive pressure breathing is used in the event 
of aircraft cabin damage at high altitudes. This 
method of increasing the partial oxygen pressure 
in the air of the pulmonary alveoli may lead to 
serious disorders of the circulatory and respira- 
tory apparatus. In analyzing the hemodynamic and 
respiratory changes in pressure breathing, the 
mechanism of action of high altitude suits and the 
disorders produced during the compensation of 
pressure breathing by these suits are discussed. 
(Author's summary, modified) (23 references) 


8852 
Johansen, K., 1959 
and J. Krog 
POLAROGRAPHIC DETERMINATION OF INTRA- 
VASCULAR OXYGEN TENSIONS IN VIVO.——Acta 
physiologica scandinavica (Stockholm), 46 (2-3): 
228-233. 1959. 


The polarographic method for determination of 
tissue oxygen tension in vivo is discussed. Data 
concerning construction and characteristics of a 
teflon covered, catheter-mounted oxygen electrode 
is reported. 


8853 
Johnson, L. F., 1961 
and R. W. Bancroft 

RELATIONSHIP OF VENOUS PRESSURE TO IN- 
TRAPULMONIC PRESSURE: A COMPARISON OF 
CONTINUOUS POSITIVE-PRESSURE BREATHING 
BY MASK AND BY HELMET. — School of Aero- 
space Medicine, Brooks Air Force Base, Tex. Re- 
port no. 61-112, Sept. 1961. 5p. 

Venous return from the head to the heart was 
found to be more favorable (from the standpoint 
of pressure gradients) when pressure breathing 
was by helmet than by mask. 


8854 

Jones, G. Melvill 1960 
THEORETICAL MIDDLE EAR GAS COMPOSITIONS 
AFTER FLIGHTS BREATHING OXYGEN, AIR MIX, 
AIR AND COMBINATIONS OF THESE.—RAF Inst. 
of Aviation Medicine (Gt. Brit.), Farnborough; is- 
sued by Flying Personnel Research Committee (Gt. 
Brit.). FPRC Memo 131, June 1960. 7+iii p. 


A method is described of calculating approximate 
values of the final partial pressure of oxygen in the 
middle ear after descent to sea level; results are 
given for the effects of breathing pure oxygen, air- 
mix, and air, or combinations of these on single and 
double ascent/descents for cabin altitudes of 25,000 
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and 30,000 feet. The calculated excess partial pres- 
sure of oxygen introduced using an actual air-mix 
regulator during descent from 25,000 feet to sea 
level is 40% of that observed when using pure oxygen 
all the way. If air is used instead of air-mix below 
10,000 feet, the excess value is 56%, but this is out- 
weighed by the necessity for reducing the change- 
over height to 4,000 feet at night when breathing air, 
where the corresponding value is 85%. Although em- 
ployment of air-mix throughout flight should be 
aimed at, a good compromise is obtained by breathing 
pure oxygen above and air-mix below 16,000 feet. 
This reduces the calculated excess oxygen in the 
middle ear after flight to approximately half that in- 
troduced by breathing pure oxygen all the way. With 
change-over altitude lowered to 10,000 feet, worth- 
while gain is still obtained. 


8855 

Kanter, G. S. 1961 
THE EFFECT OF HYPERVENTILATION ON GLO- 
MERULAR FILTRATION AND RENAL PLASMA 
FLOW.—Albany Medical Coll. Dept. of Physiology, 
Albany, N. Y.; issued by School of Aviation Medicine, 
Brooks Air Force Base, Tex. Report no. 61-48, 
March 1961. 4p. 


Seven dogs were anesthetized with 30 mg./kg. of 
sodium pentobarbital. Creatinine clearance was used 
as a measure of glomerular filtration rate andclear- 
ance of para-aminohippuric acid at low plasma con- 
centration was used as a measure of renal plasma 
flow. After two control periods, the dogs were pro- 
gressively hyperventilated. The respiratory minute 
volume was increased from about 4 liters/min. at 
the start of the hyperventilation to about 8 liters/min 
at the end of 3 hours of overventilation. The anaero- 
bically measured arterial pH rose from a control 
value of 7.33 to 7.63 at the conclusion of the experi- 
ment. No change occurred in the glomerular filtra- 
tion rate, renal plasma flow, filtration fraction, he- 
matocrit, rectal temperature, heart rate, or total 
solids in the plasma. Passive hyperventilation, lead- 
ing to pronounced alkalosis of short duration, does 
not appear to alter renal hemodynamics sufficiently 
to cause any change in the filtration rate or the ef- 
fective renal plasma flow. (Author's abstract) 


8856 

Kaufman, W. C. 1961 
PULMONARY AND VASCULAR CHANGES INDUCED 
BY PRESSURE BREATHING, —— Aeronautical Sys- 
tems Division, Biomedical Lab., Aerospace Medi- 
cal Research Labs., Wright-Patterson Air Force 
Base, Ohio (Project no, 7222, Task no, 722204), 
ASD Technical Report no. 61-742, Dec, 1961. 
vii+65 p. 

Experiments were performed to obtain quantita- 
tive measurements of some of the physiological 
responses induced by positive and negative pres- 
sure breathing in six healthy, seated, untrained 
male subjects and to determine, where possible, 
whether these changes were passive or active re- 
sponses, During positive-pressure breathing vital 
capacity does not change significantly but tidal 
volume and expiratory reserve volume increase, 
During negative-pressure breathing tidal volume 
increases while expiratory reserve volume de- 
creases, Vital capacity decreases due to engorge- 
ment of the intrathoracic vasculature. The pooled 
blood reduces pulmonary compliance significantly, 
Negative-pressure breathing changes the mechani- 
cal properties of the lung. No evidence was found 
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to indicate that these changes are not passive re- 
sponses, (85 references) 


8857 
Kilburn, K. H., 
and H. O. Sieker 
HEMODYNAMIC EFFECTS OF CONTINUOUS 
POSITIVE AND NEGATIVE PRESSURE BREATH- 
ING IN NORMAL MAN, —LCirculation Research, 
8 (3): 660-669. May 1960. 


Alterations in cardiac output, central blood 
volume, and arterial and central venous pressures 
were studied in 36 young men subjected to continu- 
ous negative or continuous positive pressure breath- 
ing. Negative pressure breathing increased cardiac 
output, stroke volume, and, to a lesser extent, 
central blood volume. Positive pressure, without 
overbreathing, decreased both cardiac output and 
central blood volume, but hyperventilation reversed 
these effects. On the basis of these observations, 
it is concluded that decreased intrathoracic pres- 
sure is important in maintaining or increasing the 
blood available to the heart in mag, particularly 
during circulatory stress. (Authors' summary) 


1960 


8858 
Klocke, F. J., 1959 
and H. Rahn 
BREATH HOLDING AFTER BREATHING OXYGEN. 
— Jour. Applied Physiol., 14 (5): 689-693. Sept. 
1959. 


Following normal breathing of oxygen seven un- 
trained subjects held their breath beginning with a 
maximal inspiration. Breath-holding times ranged 
from 3.1 to 8.5 minutes, and breaking-point alveolar 
carbon dioxide (CO9) tensions from 51 to 99 mm. 
Hg. Under these conditions, the maximum breath- 
holding time in minutes (x) can be related to the rise 
in alveolar COg tension in mm. Hg (y), according to 
the equation x = 0.13 y + 1.4. After hyperventilation 
on oxygen, the breath-holding times were noticeably 
extended, ranging from 6 to 14 minutes, but the 
breaking-point alveolar CO, tensions did not exceed 
those noted above. In all cases, the measured 
changes in lung volume can be explained by the up- 
take of oxygen alone since the amount of COg is es- 
sentially unaltered during apnea. The decreases in 


lung volume observed are related to the total breath- 


holding time, about 13 minutes being required for a 
change in lung volume equal to the vital capacity. 
Three subjects were able to absorb their entire vi- 
tal-capacity volume during breath holding since no 
volume could be expired at the breaking point. (Au- 
thors’ abstract) 


8859 


Kulik, A. M., y 1961 


and N. V. Sanotskaia 
[THE SIGNIFICANCE OF CHANGES IN PULMO- 
NARY VENTILATION AND CIRCULATION IN THE 
OCCURRENCE OF HYPOXIC PHENOMENA] Zna- 
chenie izmeneniia ventiliatsii i krovoobrashcheniia 
legkikh v vozniknovenii gipoksicheskikh iavlenii. 
—— Patologicheskaia fiziologiia i eksperimental'- 
naia terapiia (Moskva), 5 (4): 30-34. July-Aug. 
1961. In Russian, with English summary (p. 34). 


English translation by U. S. Joint Pub. Research 


Service (Washington), no. 10838 (CSO: 6695-N), 
Nov. 3, 1961. 7p. 
Comparative investigations conducted on healthy 


subjects, patients with cardiopulmonary insufficien- 


cy, and animals showed that inadequate pulmonary 
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aeration is responsible for the appearance of arte- 
rial hypoxia. This may be produced by (a) a dis- 
turbance in the respiratory movements, e.g., 
breath holding; (b) a disturbance in the relationship 
between inspiratory expiratory activity; (c) an in- 
crease in the respiratory rate; and (d) nonuniform 
ventilation of different sections of the lung. A 
change from the vertical to the horizontal position 
reduces the blood oxygen saturation in healthy 
people by 1-4%, due to nonuniform aeration of the 
lungs and a reduction of the pulmonary ventilation 
with simultaneous increase in minute volume. Oxy- 
gen breathing does not fully compensate this phe- 
nomenon, (Authors' summary, modified) 


8860 
Lamb, L. E., 1958 


G. Dermksian, and C. A. Sarnoff 
SIGNIFICANT CARDIAC ARRHYTHMIAS INDUCED 
BY COMMON RESPIRATORY MANEUVERS. — 
Amer. Jour. Cardiol., 2 (5): 563-571. Nov. 1958. 


Observations are reported of marked cardiac 
slowing, passive nodal rhythm, cardiac arrest, and 
syncope occurring in association with respiratory 
maneuvers such as breath-holding at maximal in- 
spiration, deep inspiration, release of breath after 
prolonged inspiration, breath-holding after hyper- 
ventilation, and breath-holding during pressure 
breathing. It is suggested that the observed cardiac 
arrhythmias are initiated by stimulation of pulmo- 
nary stretch receptors. 


8861 
Lauer, N. V., 1960 


and A. Z. Kolchynska 
| THE EFFECT OF DECEREBRATION ON RESPIR- 
ATORY CHANGE IN RABBITS AND PIGEONS UN- 
DER HYPOXIA | Vplyv detserebratsii na zminy 
dykhannaia u krolykiv i golubiv pry hipoksii. —— 
Fiziologichnyi zhurnal (Kyiv), 6(4): 490-497. 
July-Aug. 1960. In Ukrainian, with English sum- 
mary (p. 497). 


Respiration was studied in rabbits in a pressure 
chamber 24-48 hours after decerebration, and in 
pigeons in a hermetically sealed vessel 10-60 days 
after decerebration. Respiratory rate is lowered 
after decerebration in both rabbits and pigeons. 

In spite of a temperature drop after the operation 
and a more pronounced hypothermia under condi- 
tions of hypoxia, the degree of tachypnea in the 
decerebrated rabbits and pigeons with rising oxy- 
gen deficiency was greater in most cases than in 
the control animals and birds under the same ex- 
perimental conditions. This was particularly ob- 
vious in calculating the absolute respiratory values 
as a percentage of the initial respiratory rate for 


each animal. (From the authors' summary ) 
8862 
Lenfant, C., 1960 
and B. Howell 


CARDIOVASCULAR ADJUSTMENTS IN DOGS 
DURING CONTINUOUS PRESSURE BREATHING. — 
In: H. Rahn, Studies in pulmonary physiology..., 

p. 22-27. Univ. Buffalo School of Medicine, New 
York (Contract AF 33(616)-5606); issued by Wright 
Air Development Division. Aerospace Medical 
Division, Wright-Patterson Air Force Base, Ohio 
(Project no. 7163, Task no. 71819). WADD Tech- 
nical Report no. 60-1, April 1960. viii+153 p. 
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Simultaneous measurements of pulmonary and 
systemic vascular pressures, intrapleural pres- 
sures, and cardiac output were made in dogs ex- 
posed to positive and negative intrapulmonary pres- 
sures of +25 to -25 cm. H2O. Changes in the pres- 
sures of the vena cava, pulmonary artery, and 
pulmonary vein were observed to parallel changes 
in intrapleural pressures. The changes were equal 
to approximately one-half the pressures applied to 
the intrapulmonary space. Systemic (aorta) pres- 
sures and cardiac output were relatively stable at 
negative pressures but fell at positive pressures. 
Calculated resistances of the systemic and pulmo- 
nary circulation were markedly increased only 
during positive pressure breathing. Applied pres- 
sure in the lung was well distributed over all ves- 
sels within the thorax, and the normal pressure 
differential between the vessels was not disturbed. 
The increased resistance of the greater circulation 
in positive pressure breathing is attributed to a 
vasomotor change, the increase in pulmonary cir- 
culatory resistance to the passive stretch of the 
vessels by the application of pressure and by a 
reduction in blood volume. 


8863 
Linde, L. M., 1961 
D. H. Simmons, and E. L. Ellman 
PULMONARY HEMODYNAMICS DURING POSITIVE- 
PRESSURE BREATHING. —— Jour. Applied Physiol., 
16 (4): 644-646. July 1961. 


The effects of positive-pressure breathing on 
pulmonary blood flow in the intact anesthetized dog 
were measured and compared with pulmonary 
hemodynamics during spontaneous breathing. Using 
fluoroscopically placed cardiac catheters, pulmo- 
nary arterial and venous pressures were meas- 
ured. Transmural pressures were determined by 
subtraction of intrapleural pressures, using a dif- 
ferential transducer. Cardiac outputs were deter- 
mined by the dye-dilution technique, using cardio- 
green. Cardiac output fell significantly with posi- 
tive-pressure breathing, compared with the value 
during spontaneous respiration. Pulmonary vascular 
resistance did not differ with the two types of 
respiration. Although absolute pulmonary arterial 
and venous pressures rose, as expected, with pres- 
sure breathing, their transmural pressures did not 
change. These studies indicate that there is no 
primary change in pulmonary hemodynamics with 
positive-pressure breathing. Decreased cardiac out- 
put results from the decreased venous return which 
is related to the increased intrathoracic pressure 
during positive-pressure breathing. (Authors' ab- 
stract) 


8864 
Lloyd, B. B., 1958 
M. G. Jukes, and D. J. C. Cunningham 
THE RELATION BETWEEN ALVEOLAR OXYGEN 
PRESSURE AND THE RESPIRATORY RESPONSE TO 
CARBON DIOXIDE IN MAN. — Quart. Jour. Exper. 
Physiol. (London), 43 (2): 214-227. 1958. 


A study was made of the relationship between pul- 
monary ventilation and the alveolar partial pressures 
of carbon dioxide and oxygen. Ventilation, respira- 
tory frequency, and alveolar pOg and pCOg were 
measured in the steady state in subjects breathing 
gas mixtures containing various concentrations of Oo 
and COg. The slope of the linear part of the relation 
between ventilation and alveolar pCOg was found to be 
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an inverse function of alveolar pOg. The intercept of 
the ventilation-pCOg2 line on the pCOg axis was inde- 
pendent of pOg. 


8865 
Loeschcke, H. H., 1958 
and K. H. Gertz 

[EFFECT OF Of PRESSURE IN THE INSPIRED AIR 
ON THE VENTILATORY ACTIVITY OF MAN, 
TESTED AT A CONSTANT LEVEL OF ALVEOLAR 
CO2 PRESSURE] Einfluss des 02-Druckes in der 
Einatmungsluft auf die Atemtatigkeit des Menschen, 
gepruft unter Konstanthaltung des alveolaren CO9- 
Druckes. — Pfliigers Archiv fur die gesamte 
Physiolgie (Berlin), 267 (5): 460-477. Nov. 3, 1958. 
In German, with English summary (p. 476). 


A study was made of the effect of alveolar oxygen 
pressure on ventilation at various levels of alveolar 
carbon dioxide pressure. When alveolar pCO2 was 
held constant at the normal level, the ventilatory 
response to decreases in alveolar pO2 began at a 
pO2 level of about 100 mm. Hg. At higher pCO2 
levels, ventilation was increased with pO9 levels 
as high as 140 mm. Hg. Sensitivity to variations in 
oxygen pressure was greater and was dependent on 
alveolar pCO2 at high pCO? levels. At pCO levels 
below 39-42 mm. Hg, there was very little sensi- 
tivity to changes in pCOg9. It is concluded that the 
regulation of ventilation is not entirely dependent 
on alveolur COg and Oo pressures. 


8866 

Luft, U. C. 1958 
SPIROMETRIC METHODS.—In: Aviation medicine 
—selected reviews, p. 8-22. Edited by C. S. White 
and others. London, etc.: Pergamon Press, 1958. 


Spirometric methods as used by investigators con- 
cerned with respiratory physiology and metabolism 
are reviewed, beginning with the initial employment 
of the spirometer for vital capacity measurements 
by Hutchinson in 1846. Subsequent modification of 
the early methods and extension of the techniques 
are discussed under two headings; namely, (1) di- 
rect spirometry and spirography, and (2) indirect 
spirometry. With regard to the former, the use of 
open and closed spirometric circuits during rest and 
exercise for determining and (or) recording tidal 
volume, vital capacity, inspiratory capacity, inspira- 
tory and expiratory reserve volumes, oxygen con- 
sumption, carbon dioxide output and the respiratory 
quotient, whether pressure breathing or not, are de- 
scribed. Also, bronchospirometry—the measurement 
of ventilation and gas exchange in each lung sepa- 
rately—is mentioned. The author discusses a variety 
of approaches to indirect spirometry and the tech- 
niques which have been developed and employed pri- 
marily to determine the functional residual volume 
and hence total lung volume, assessment of which 
cannot be made directly. Dilution methods using in- 
dicator gases and clearance methods are both de- 
scribed and the major sources of difficulty encount- 
ered with each technique applied to normal and 
pathological subjects are critically discussed. (Sum- 
mary by C. S. White) (57 references) 


8867 

Lundgren, N. P. V. 1958 
COMPARISON OF RAHN-OTIS TECHNIQUE WITH 
OTHER METHODS OF INTERMITTENT AND CON- 
TINUOUS SAMPLING OF EXPIRED AIR.—In: Avi- 
ation medicine—selected reviews, p. 269-276. 
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Edited by C. S. White and others. London, etc.: Per- 
gamon Press, 1958. 


A system for sampling end-expiratory air from 
the upper respiratory tract which allows the use of 
automatic gas analyzers, along with Haldane analy- 
sis is described. Use with a closed- or open-circuit 
experiment is possible, although employment in the 
latter is more satisfactory. Samples taken from the 
mouth in open-circuit experiments contained gases 
having concentrations very close to those obtained 
with the Rahn-Otis end-expiratory technique. Fol- 
lowing a sharp change in the content of inhaled gases, 
accomplished by shifting from air to oxygen breath- 
ing, a mixing delay in the latter sampling method 
was documented, using rapid nitrogen analysis, but 
the delay proved significant only during the first 
three minutes following a change in the content of 
inspired gas. (Summary by C. S. White) 


8868 

MacCanon, D. M. 
EFFECTS OF OXYGEN INHALATION ON COLD 
PRESSOR RESPONSES OF MAN.—Jour. Applied 
Physiol., 15 (1): 67-69. Jan. 1960. 

The effects of oxygen inhalation on blood pressure 
and pulse rate responses to the cold pressor test 
were determined in 10 subjects. Under basal condi- 
tions diastolic pressures and pulse rates were sig- 
nificantly reduced by oxygen breathing. However, 
greater increases in systolic and diastolic pressures 
and pulse rates attended cold stimulation when oxy- 
gen was inhaled. One minute after removal of the 
cold bath, systolic and diastolic pressures remained 
significantly further from basal levels during O2 
experiments, although pulse rates had reached con- 
trol values. The inhibition of cardiac activity during 
oxygen inhalation was thus apparently accompanied 
by the sensitization of body structures in such a way 
that greater responses attended the cold pressor 
test. (Author's abstract, modified) 
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8869 
McGregor, M., 
and M. R. Becklake 
THE RELATIONSHIP OF OXYGEN COST OF 
BREATHING TO RESPIRATORY MECHANICAL 
WORK AND RESPIRATCRY FORCE. —— Jour. 
Clinical Investigation, 40 (6): 971-980. June 1961. 


In five normal subjects the oxygen cost of 
breathing was measured during two forms of in- 
creased respiratory activity: unobstructed hyper- 
ventilation and breathing in the presence of a high 
airway resistance, Oxygen cost per unit mechani- 
cal respiratory work was greater for resistance 
breathing than for hyperventilation. By contrast, 
when related to an index of respiratory force, 
oxygen cost was higher for hyperventilation. When 
allowance was made for the force necessary to 
deflect the chest wall in one subject, the relation- 
ship between force and oxygen cost was similar 
for both forms of respiratory activity. Thus, 
force appeared to be a more logical parameter to 


1961 


compare with energy consumption than was mechan- 


ical work. (From the authors’ summary) 


8870 
Malette, W. G., 
and B. Eiseman 
CEREBRAL ANOXIA RESULTING FROM HYPER- 
VENTILATION: A DANGEROUS PARADOX. —Jour. 
Aviation Med., 29 (8): 611-615. Aug. 1958. 


1958 
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Brain and blood lactic acid concentrations were 
determined at peak venous alkalosis (pH 7.56-7.80) 
in anesthetized dogs hyperventilated with 100% oxy- 
gen. After 24-48 minutes of hyperventilation, jugu- 
lar venous lactic acid was increased a mean 13.47 
mg./100 cc. and brain lactic acid 67 mg./100 cc. 
Blood pressure remained relatively stable, indicat- 
ing that brain anoxia was not produced by a reduc- 
tion in cerebral blood flow. The tissue anoxia in the 
presence of high blood oxygen concentration is at- 
tributed to enhancement of oxygen-hemoglobin bind- 
ing as a result of alkalosis. 


8871 

Mel'nikov, V. V. 1961 
[ANALYSIS OF THE OXYHEMOGRAM RECORDED 
DURING BREATH-HOLDING] K analizu oksigemo- 
grammy pri zaderzhke dykhaniia. —— Fiziologiche- 
skii zhurnal SSSR (Moskva), 47 (9): 1142-1148. 
Sept. 1961. In Russian, 


When the breath was held repeatedly in inspira- 
tion, involuntary restoration of respiration devel- 
oped at a constant oxyhemoglobin level, the varia- 
tions not exceeding 2% in 20 individuals and 4% in 
40. Pneumograms revealed involuntary contractions 
of the respiratory muscles developing in almost all 
the subjects when the oxyhemoglobin had fallen by 
1-4%, the individual levels being very constant. 
More than one-third of the subjects continued to 
hold their breath for a considerable time after the 
development of these contractions and when there 
was a considerable reduction of the oxyhemoglobin, 
The individual rate of fall was constant in repeated 
tests. The curve continued to fall after the resump- 
tion of respiration for a period equivalent to the 
time required for the blood to travel from the 
lungs to the ear, Restoration of the oxyhemogram 
proceeded steeply at first and then more slowly. 
The slowing in the rate of restoration which be- 
came clearly evident after 9-10 sec. from the com- 
mencement of the steep rise is explained by re- 
circulation of the oxygen-enriched blood. (Author's 
summary, translation) 


8872 

Meyer-Wegener, H. _, 1959 
[ON HYPERVENTILATORY APNEA IN MAN] Uber 
die Hyperventilationsapnoe des Menschen. —Pfliigers 
Archiv fur die gesamte Physiologie (Berlin), 269 (6): 
570-579. Nov. 24, 1959. In German. 

Experiments were conducted with trained and un- 
trained subjects to determine the duration of apnea 
after voluntary hyperventilation with air and CO9-air 
mixtures. Apneic periods of 1-1/2 min. duration 
were obtained. The length of the period decreased 
with increasing alveolar COg concentration. How- 
ever, apnea periods to 20 sec. were registered even 
when the alveolar COg concentration after hyperven- 
tilation approximated or exceeded the rest value, 
while at the end of apnea the alveolar CO2 concentra- 
tion rose to 3% above the rest value. Apnea periods 
exceeding 50 sec. were obtained by breathing oxygen. 
In physically highly trained subjects apnea lasts 
longer. The difference in the length of apnea between 
the athletic and nonathletic subjects persisted even 
after increasing the alveolar CO2 concentration. Itis 
concluded that other factors besides acapnia play a 
substantial role in hyperventilatory apnea in man. 
(Author's summary, modified) 
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8873 
Michel, E. L., 

R. W. Langevin, and C. F. Gell 
EFFECT OF CONTINUOUS HUMAN EXPOSURE TO 
OXYGEN TENSION OF 418 MM Hg FOR 168 HOURS. 
—Aerospace Med., 31 (2): 138-144. Feb. 1960. 


The inhalation of 55% oxygen at a partial pressure 
of 418 mm. Hg for seven days was without marked 
effect on the general appearance, activity, and phys- 
ical well-being of six healthy men. The following 
signs of pulmonary irritation which occurred during 
these studies indicate that the tolerable human limi- 
tations to higher than normal oxygen concentrations 
may have been approached: substernal tightness, de- 
crease in vital capacity in two subjects, and the oc- 
currence of an area of probable atelectasis in one 
subject. Neither blood and urine studies, nor the 
measurement of pulse and respiratory frequencies 
were of any conclusive help in determining the pres- 
ence of oxygen toxicity. (Authors' summary and con- 
clusions, modified) 
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8874 
Michel, E. L., 
and R. W. Langevin 

ENVIRONMENTAL REQUIREMENTS OF SEALED 
CABINS FOR SPACE AND ORBITAL FLIGHTS. II. 
CONTINUOUS EXPOSURE OF HUMAN SUBJECTS 
TO INCREASED OXYGEN TENSION FOR SEVEN 
DAYS.—Naval Air Material Center. Air Crew 
Equipment Lab., Philadelphia, Pa. (Project no. TED 
NAM AE-1403, Part 2). Report no. NAMC-ACEL- 
384, Sept. 10, 1958. v+7 p.+5 plates. 


Six volunteers were confined for a seven-day 
period (168 hours) in an altitude chamber breathing 
80% oxygen at a partial pressure of 523 mm. Hg. 
This confinement was without marked effect on the 
general appearance, activity, and physical well-being 
of the subjects. However, signs of pulmonary irri- 
tation indicated that the permissible human limita- 
tion for prolonged exposure to a higher than normal 
oxygen concentration may have been approached. 
(Authors' abstract) 
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8875 
Milic-Emili, G., 
and J. M. Petit 

| VOLUME-PRESSURE DIAGRAM DURING RESPIRA- 
TORY CYCLES PRODUCED WITH MAXIMUM INSPIR- 
ATORY AND EXPIRATORY EFFORT] Il diagramma 
volume-pressione durante cicli respiratori effettuati 
con massimo sforzo in- ed espiratorio.—Rivista di 
medicina aeronautic e spaziale (Roma), 22 (2): 85-90. 
April-June 1959. In Italian, with English summary 
(p. 88-89). 

A comparison was made of the results obtained by 
measuring the maximum mechanical work potential of 
the respiratory apparatus by a mano-spirometric me- 
thod (maximum positive and negative pressure main- 
tained for 3 sec.) and by the volume-pressure diagram 
of single respiratory cycles with maximum inspira- 
tory and expiratory effort. Two normal men of 27 and 
32 years of age, respectively, were used as subjects. 
The volume-pressure diagram was determined from 
simultaneous recordings of endoesophageal pressure 
and displaced air. Pressure attained during forced 
respiratory cycles was greater than that obtained 
with the mano-spirometric method, the difference 
being more pronounced in the expiratory phase. The 
author concludes that the volume-pressure diagram 
measured by the mano-spirometric method does not 
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represent the maximum work potential during respi- 
ration; nevertheless it represents the best test of 
respiratory function. 


8876 
Morch, E. T., 
R. Engel, and G. A. Light 

EFFECTS OF PRESSURE BREATHING ON THE 
PERIPHERAL CIRCULATION: MOTION PICTURE 
OBSERVATIONS IN THE BAT WING AND RABBIT 
EAR CHAMBER.—A.M.A. Arch. Surg., 79 (3): 
493-496. Sept. 1959. 


Tracheotomized bats were connected to a respira- 
tor and subjected to varying degrees of positive and 
subatmospheric pressures inorder to see the periph- 
eral vascular responses to different airway pres- 
sures. Other observations were recorded by means 
of microscopic motion pictures in the rabbit ear 
chamber, while the animals were subjected to varying 
airway pressures. Visual demonstrations indicate 
that the positive pressure phase slows the circulation 
and therefore should be of short duration. A period 
of atmospheric, or preferably sub-atmospheric, 
pressure helps to compensate for the impediment, and 
should last longer. The degree of circulatory em- 
barrassment is determined by (1) the magnitude of 
the pressure, and (2) the duration of this inspiratory 
phase within the respiratory cycle. It is concluded 
that optimal conditions for adequate pulmonary venti- 
lation with minimal disturbance to circulation are 
achieved by positive pressures in the range of +10 to 
+20 mm. Hg, for not longer than one second, followed 
by subatmospheric pressure of -2 to -10 mm. Hg for 
two seconds. (25 references) 
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Moulder, P. V., 1960 
J. R. Lancaster, R. W. Harrison, S. L. Michel, 
M. Snyder, and R. G. Thompson 

PULMONARY ARTERIAL HYPEROXIA PRODUCING 

INCREASED PULMONARY VASCULAR RESISTANCE. 

— Jour. Thoracic and Cardiovascular Surg., 40 (5): 

588-601. Nov. 1960. 


Observations with the use of a controlled extra- 
corporeal shunt from venae cavae to right atrium 
in which the oxygenation of the blood, other than 
that returning by the coronary sinus, was con- 
trolled, showed an increased vascular resistance 
associated with the institution of the bypass cir- 
cuits and a striking increase in all parameters 
related to increased total pulmonary resistance 
and pulmonary hypertension when excessively oxy- 
genated blood was returned to the right side of the 
heart. The vascular reaction to oxygenated blood 
in the pulmonary circuit was lethal in some nor- 
mal dogs. (Authors' summary, modified) 


8878 

Murray, J. F. 1959 
OXYGEN COST OF VOLUNTARY HYPERVENTILA- 
TION.—Jour. Applied Physiol., 14 (2): 187-190. 
March 1959. 

The oxygen cost of voluntary hyperventilation was 
measured using an open circuit technique with three 
variations: unaided hyperventilation of air, breath- 
ing through an increased dead space, and adding 
carbon dioxide to the inspired air. After a given 
minute volume had been maintained for 10 minutes, 
the oxygen consumption was the same with the three 
methods in spite of marked differences in the 
respiratory exchange ratio and volume of carbon 
dioxide produced. The mean oxygen cost of all 
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three methods was 3.2 ml./liter of ventilation. The 
amount of nonmetabolic oxygen stored during the 
first minute of hyperventilation was estimated by 
finding the difference between the oxygen uptake 
during the first minute and the amount utilized when 
a steady state is reached. It is concluded that the 
effects of changing oxygen stores are minimal after 
10 minutes of hyperventilation and probably after 5 
minutes at a constant minute volume. (Author's 
abstract) 


8879 


Nahas, G. G., 1959 
E. C. Jordan, and J. C. Ligou 

EFFECTS OF A "CO2 BUFFER" ON HYPER- 

CAPNIA OF APNEIC OXYGENATION.——Amer. 


Jour. Physiol., 197 (6): 1308-1316. Dec. 1959. 

Eight dogs maintained in "apneic oxygenation" for 
60 minutes were given a 0.3 M intravenous infusion 
of 2-amino-2-(hydroxymethy1l)-1,3-propane -diol 
(THAM) in a 0.3% NaCl solution at the rate of 1.1 
ml./kg.Anin. After 1 hour of apnea, arterial 09 
saturation was 100%, plasma CO 53.2 millimoles/ 
liter, plasma HCO3 50.6 millimoles/liter, arterial 
blood pH 7.37 and PaCOg 98 mm. Hg. Blood pres- 
sure remained close to the preapneic control period 
and intracranial pressure did not change signifi- 
cantly. Plasma catecholamine levels did not change. 
There was a fall in hematocrit, in Na and Cl plasma 
concentration while K did not change. After a 20- 
minute lag, urine output equaled fluid input. Urinary 
pH was 7.54, HCO3 concentration 89 millimoles/ 
liter, THAM 85 millimoles/liter, and 18-28% of the 
total COg produced by the animal during apnea was 
recovered in the urine excreted during that time. 
All the animals survived, indicating that the dog will 
tolerate well a plasma concentration of CO2 over 
twice its normal level when its two fractions HCO, 
and HgCO3 are in suitable proportion to maintain 
the biological neutrality of the internal environment 
(e.g. 7.40). In the presence of a normal pH and an 
elevated pCO, there is no measurable stimulation of 
the sympatho-adrenal system and the circulation is 
not altered. (Authors' abstract) 
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Perot, P. L., 1959 
and S. N. Stein 

CONDUCTION BLOCK IN MAMMALIAN NERVE PRO- 

DUCED BY O, AT HIGH PRESSURE.—Amer. Jour. 


Physiol., 197 (6): 1243-1246. Dec. 1959. 


Oxygen at high pressure causes a block of conduc- 
tion in the peripheral nerves of mammals. The in- 
terval between initiation of exposure to high oxygen 
pressure and the onset of block is inversely related 
to the partial pressure of the oxygen. If the block is 
not maintained for more than a few minutes, recovery 
of the ability to conduct returns to the nerve upon de- 
compression. The sensitivity of mammalian nerve to 
the toxic effects of oxygen at high pressure is de- 
creased when the partial pressure of carbon dioxide 
in the atmosphere is high, whereas if the partial 
pressure of carbon dioxide in the atmosphere is lower 
than normal, the sensitivity of the nerve to the effects 
of high pressure oxygen increases. This is contrary 
to the effect carbon dioxide has on oxygen toxicity in 
frog peripheral nerves. Increased metabolic activity, 
as occurs at high stimulation frequencies, shortens 
the time required for block; decreased metabolic ac- 
tivity, as occurs when nerves are cooled, delays the 
onset of block. (Authors' abstract) 
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Petrun', N. M. 1958 
[EFFECT OF INCREASED CONCENTRATIONS OF 
OXYGEN, CARBON DIOXIDE, AND NITROGEN ON 
THE CUTANEOUS RESPIRATION IN MAN] Vliianie 
povyshennoi kontsentratsii kisloroda, uglekisloty i 
azota na dykhanie cheloveka cherez kozhu.——Doklady 
Akademii nauk (Moskva), 118 (3): 611-613. Jan. 21, 
1958. In Russian. 


The gaseous exchange of the skin to the chest, 
abdominal, and hip regions was investigated in five 
subjects. A 93% oxygen gas mixture caused a sig- 
nificant increase (47.3 times) of the oxygen absorp- 
tion, while the COg release increased only 1.38 times. 
An 80-85% concentration of CO2 produced a "'re- 
versed exchange"’, i.e., absorption of COg and release 
of oxygen. A 95% concentration of nitrogen applied to 
the skin caused absorption of nitrogen and release of 
oxygen and CO9. 


8882 

Piane, C., 1961 
G, Ghiringhelli, A. Castelluccio, and M. Castel- 
franco 


[EXPERIMENTAL CONTRIBUTION TO THE STUDY 
OF INTRAPULMONARY GAS DISTRIBUTION] Con- 
tributo sperimentale allo studio della distribuzione 
intrapolmonare dei gas. —— Rivista di medicina 
aeronautica e spaziale (Roma), 24 (3): 361-406. 
July-Sept. 1961. In Italian, with English summary 
(p. 402-403). 


The following conclusions are drawn from a 
series of experiments conducted to ascertain the 
reliability of methods for analyzing alterations of 
intrapulmonary gas distribution: (1) the washing of 
a homogeneously ventilated system, irrespective of 
gas exchange, supplies alveolar volume/ functional 
residual capacity (VA/L) data in agreement with 
the theoretical values; (2) given the expiration curve 
of an inert gas, and provided a difference exists in 
the ventilation/volume ratio, it is possible to iso- 
late graphically the different components and to 
calculate the approximate characteristics of both 
volume and ventilation; (3) minimum volumetric and 
ventilation differences were determined, and graph- 
ically represented; (4) in a system presenting the 
same type of gas exchange as a pathological lung, 
the number of maximum measurable components 
does not exceed 3 when the gas used is nitrogen; 
(5) at the end of expiration, gas concentration may 
be higher than the actual alveolar average due to 
the non-homogeneous composition of expired air, 
however, this does not affect the Va/L ratio but 
tends to give higher values of ventilation and vol- 
ume in the slower phase of the system; and (6) al- 
teration of the gas mixture is best expressed by 
determining, in respect to individual components, 
ventilation/ minute per unit of volume, percent vol- 
ume, and distribution of ventilation among the dif- 
ferent components, (Authors' summary, modified) 


8883 
Powell, T. J., 
and F. A. Sunahara 
A PHYSIOLOGIC EVALUATION OF THE FLACK 
TEST.—Jour. Aviation Med., 29 (6): 444-453. June 
1958. 


Studies were conducted to determine the reason for 
voluntary cessation of the Flack test, in which sub- 
jects are required to blow a column of mercury to a 
height of 40 mm., holding the pressure as long as 
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possible. Cardiovascular and respiratory determina- 
tions were made in healthy airmen during breath- 
holding and during Flack tests under normal condi- 
tions, after 30 seconds of hyperventilation, after 2 
minutes of 100% or 10% oxygen breathing, and while 
wearing a pressure suit inflated to 40-50 mm. Hg. 
Alveolar Op» partial pressure was found to average 

95 mm. Hg after breath-holding, 485 mm. Hg after Oo 
breathing with the Flack test, 105 mm. Hg after hy- 
perventilation with the Flack test, and 111 mm. Hg 
after a normal Flack test. The normal Flack test 
produced an initial transient rise in arterial blood 
pressure followed by a transient decrease and grad- 
ual increase. Venous pressure was gradually in- 
creased during the maneuver. Pulse rate and arterial 
pressure were sharply increased after release of 
mouth pressure, returning to normal within 60-90 
seconds. Alveolar carbon dioxide was increased, 

but not to a degree indicative of significant hyper- 
capnia. Flack test time was not affected by hyper- 
ventilation or g-suit pressure, but was increased by 
100% Og breathing, and decreased by hypoxia. Dif- 
ferences in prebreathing gases had no effect on hemo- 
dynamic changes during the test. Suit pressure ap- 
plied before the test had no hemodynamic effect, but 
pressure application during the test resulted in a 
marked rise in arterial blood pressure, and a de- 
crease in pulse rate. Breath-holding time was ap- 
proximately 13 seconds longer than Flask test time. 
It is concluded that the observed changes in hemody- 
namics, alveolar COg, and alveolar Og during the 
Flack test are not alone responsible for cessation of 
the maneuver, and that fatigue of the chest muscles 
may be a contributing factor. 


8884 
Reed, D. J., 1958 
and R. H. Kellogg 
CHANGES IN RESPIRATORY RESPONSE TO CO2 
DURING NATURAL SLEEP AT SEA LEVEL AND AT 
ALTITUDE.—Jour. Applied Physiol., 13 (3): 325- 
330. Nov. 1958. 


The effect of natural sleep on the breathing of three 
adult, male, sea-level residents was studied at sea 
level during a 4-week sojourn at 14,250 feet and af- 
ter return to sea level. In each case the respiratory 
minute volume decreased by about 2 liters/min. dur- 
ing sleep. To investigate the role of altered respon- 
siveness to CQg in this effect of sleep, graded CO9 
mixtures containing sufficient Og to preclude hypoxia 
during the test were administered to the subjects 
awake and asleep. At sea level sleep shifted the 
curve relating respiratory minute volume to alveolar 
COg tension (COg response curve) to the right by 3- 
5 mm. Hg, so that higher COg tensions were required 
to stimulate a given level of ventilation. In the tests 
at altitude the waking COg response curve was 10- 

12 mm. Hg to the left of its sea level position. Dur- 
ing sleep at altitude the curve shifted to the right 
from this new position by 3-5 mm. Hg, suggesting 
that the effects of sleep were superimposed on the 
respiratory readjustment accompanying altitude ac- 
climatization. There was little if any change in shape 
or slope of the CO9 response curve with sleep either 
at sea level or altitude. (Authors' summary) 


8885 
Reed, D. J., 1960 
and R. H. Kellogg 
EFFECT OF SLEEP ON CO2 STIMULATION OF 
BREATHING IN ACUTE AND CHRONIC HYPOXIA. 
— Jour. Applied Physiol., 15 (6): 1135-1138. 
Nov. 1960, 
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The effect of sleep on the respiratory response 
to graded increases in CO2 was studied in four 
adult males, sea-level residents during hypoxia at 
sea level, during 23 days at 14,250 ft. and after 
return to sea level. One subject was also studied 
at sea level breathing CO2g mixtures with alternat- 
ing high and low O2. Hypoxia had no apparent 
effect on the change in respiratory response to 
COg associated with sleep under any of the condi- 
tions studied, but it shifted the curve relating re- 
spiratory minute volume to alveolar CO2 tension 
about 1 mm. Hg to the left awake and during 
sleep. It is concluded that sleep and hypoxia act 
independently rather than interact in their effect 
on the respiratory response to COg. 


8886 
Reed, D. J., 1960 
and R. H. Kellogg 
EFFECT OF SLEEP ON HYPOXIC STIMULATION 
OF BREATHING AT SEA LEVEL AND ALTITUDE. 
— Jour. Applied Physiol., 15 (6): 1130-1134, 
Nov. 1960. 

The increase in average steady-state ventilation 
produced by mild hypoxia was found to be only 
slightly depressed by sleep at sea level, while at al- 
titude (14,250 feet), ventilation was depressed dur- 
ing sleep to normal sea level values and arterial 
oxygen saturation was decreased to an average of 
5.7%. Administration of high oxygen partial pres- 
sures after hypoxia caused a transient respiratory 
depression which was similar in sleeping and a- 
wake sea-level- and altitude-acclimatized subjects. 
It is concluded that hypoxic drive (indicated by the 
depression of respiration produced by high oxygen 
pressures after hypoxia) is unaffected by sleep at 
sea level or at altitude. The decline in arterial 
oxygenation during sleep at altitude contributes to 
an explanation of the increased severity of moun- 
tain sickness during sleep. 


8887 
Reeves, J. L., 1958 
and E. B. Brown 

RESPIRATORY COMPENSATION TO METABOLIC 
ALKALOSIS IN DOGS: INFLUENCE OF HIGH OXY- 
GEN CONCENTRATION. —University of Minnesota, 
Minneapolis; issued by School of Aviation Medicine, 
Randolph Air Force Base, Texas. Report no. 58-99, 
June 1958. 7p. 


Eleven dogs were made alkalotic either by intra- 
venous administration of sodium bicarbonate or by 
gastric drainage. Some degree of incomplete respir- 
atory compensation was present in every case. The 
mean increase in carbon dioxide tension during alka- 
losis was about one-third that which would have been 
required to produce complete compensation. Breath- 
ing 100% oxygen instead of air did not produce a fur- 
ther significant increase in compensation. (Authors' 
abstract, modified) 


8888 
Riley, R. L. 1958 
E. J. M. Campbell, and R. H. Shepard 

A BUBBLE METHOD FOR ESTIMATION OF Pc 
AND POs IN WHOLE BLOOD.——Johns Hopkins 
Hospital, Baltimore, Maryland; issued by School of 
Aviation Medicine, Randolph Air Force Base, 
Texas. Report no. 58-135, Nov. 1958. 5p. 


A detailed description is presented of a bubble- 
equilibration method for determination of carbon 
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dioxide and oxygen tensions in blood. The only re- 
agents used are tap water, carbon dioxide absorber, 
and oxygen absorber; mercury, formerly used, has 
been eliminated. This modification of the technique 
represents an attempt to adopt the best features of 
previously published methods with special emphasis 
on speed, simplicity, and standardization. (From 
the authors' abstract) 


8889 


Robinson, H. C. 1958 
EFFECTS OF HYPERVENTILATION ON SPEECH 
AND HEARING, —Jour. Aviation Med., 29 (10): 
763-768. Oct. 1958, 


Experiments were conducted to determine the ef- 
fects of voluntary hyperventilation on auditory acuity 
and speech intelligibility. Eight subjects were re- 
quired to read a speaker intelligibility test list, and 
were tested for auditory threshold for a 4000 c.p.s. 
tone after 5 and 13 minutes of hyperventilation. 
Speech intelligibility in the presence of an 80-decibel 
white noise was not significantly affected by hyper- 
ventilation for 5 minutes, but was increased by hy- 
perventilation for 13 minutes. Hyperventilation had 
no signficant effect on auditory threshold. All sub- 
jects experienced symptoms during hyperventilation, 
ranging from a mild tingling of the hands to marked 
muscle spasms of the extremities and face. Some 
subjects noted lightheadedness, but none reported 
dizziness, disorientation, nausea, or blurred vision. 
Deep reflex activity was increased most significantly 
in subjects with the most severe symptoms. The in- 
crease in speech intelligibility after hyperventilation 
is attributed to an increase in the sound pressure 
level of the speech which compensated for impair- 
ment of articulation. 


8890 
Rota, P. 1961 
and G, Meineri 
[COMPARISON OF SOME TECHNIQUES OF ARTI- 
FICIAL KESPIRATION IN SUBJECTS WITH APNEA 
CAUSED BY HYPERVENTILATION | Comparazione 
di alcune tecniche di respirazione artifici le in 
soggetti in apnea da iperventilazione.——Atti delle 
giornate mediche delle forze armate (Torino, 6-7 
giugno 1961), p. 162-166. Torino: Minerva Medica, 
Dec, 23, 1961. In Italian. 


Apnea was induced in three normal males by means 
of hyperventilation with pure oxygen. The duration 
of hyperventilation was five minutes, The following 
artificial respiration techniques were used on the 
apneic subjects: the manual methods of Schafer, 
Nielsen-Hederer, and Silvester; the insufflation 
method; and the Emérson resuscitator. Tabulated is 
the flow and minute volume of pulmonary and alveolar 
ventilation obtained for each subject using the vari- 
ous methods as compared with the physiological 
thoraco-pulmonary capacity. The latter capacity 
demonstrated significant statistical differences for 
each subject with reference to the various methods 
(P < 0.05). Based on the tabulated data it is con- 
cluded that the insufflation method provided the great- 
est pulmonary ventilation followed by the Emerson 
machine method, then the Nielsen-Héderer and 
Silvester methods which had practically the same 
efficiency in providing adequate ventilation but with 
less effectiveness. The Schafer method was, from 
this viewpoint, totally inferior. Different yields were 
obtained by the various methods depending on the 
subjects' constitutional and thoraco-pulmonary 
characteristics. 
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8891 
Salzano, J., 1960 
and F. G, Hall 
EFFECT OF HYPOTHERMIA ON VENTILATORY 
RESPONSE TO CARBON DIOXIDE INHALATION 
AND CARBON DIOXIDE INFUSION IN DOGS, — 
Jour. Applied Physiol., 15 (3): 397-401. May 1960. 


Same as item no. 9011. 


8892 

Scano, A, 1958 
[HYPEROXIA] L'iperossia.——Rivista di medicina 
aeronautica (Roma), 21 (1): 88-118; (2): 337-361; (3): 
539-566; (4): 765-799. 1958, In Italian. 


A detailed and extensive review is presented of 


studies on hyperoxia, comprising the following items: 


(1) history of research on hyperoxia; (2) physiolog- 
ical and pathological effects on the animal and human 
organism (cardiovascular system, blood, tissues, 
central nervous system, respiration, metabolism, 
etc.); (3) pathological anatomy and histology; (4) the 
underlying physiological mechanisms; (5) paradox- 
ical effects of oxygen; and (6) toxicity of ozone. A 
bibliography comprising 241 references is attached. 


8893 

Schopp, R. T. 1960 
COUPLET PERIODIC BREATHING RESPONSE TO 
HIGH CARBON DIOXIDE AND HIGH AND LOW 
OXYGEN. —— Science (Washington), 132 (3432): 
957-958. Oct. 7, 1960. 


A breathing pattern is described which is 
characterized by a grouping of two breaths fol- 
lowed by a prolonged apnea and which may involve 
a mechanism different from at least one type of 
Cheyne-Stokes breathing. The pattern can be 
eliminated by breathing 9 per cent O» or 10 per 


cent COg. However, the pattern frequently persists 


during breathing of high oxygen. (Author's ab- 
stract) 


8894 
Shepard, R. H., 1958 
and P. Meier 

AN ANALYSIS OF ERRORS OF A BUBBLE METHOD 
FOR ESTIMATION OF Pco9 AND PO» IN WHOLE 
BLOOD.—Johns Hopkins Hospital, Baltimore, 
Maryland; issued by School of Aviation Medicine, 
Randolph Air Force Base, Texas. Report no. 58- 
136, Nov. 1958. 13 p. 


The results of the statistical comparison of bub- 
ble analyses of carbon dioxide and oxygen tensions 
with those of conventional tonometry are reported. 
There were systematic differences which appeared 
to arise primarily from failure to achieve complete 
equilibrium between the analyzer andthe atmosphere. 
There was no systematic difference between analy- 
ses of PQo in different sets of apparatus, but there 
was a 1.2 mm. systematic difference between analy- 
ses of PcOg in different apparatus. The standard de- 
viations attributable to fluctuations between duplicate 
analyses were 1.4 mm. PCOg and 1.7 mm. PO»: 
Those attributable to fluctuations due to errors in 
classical tonometry and variation in properties of 
blood samples were 1.3 mm. Pao, and 1.1 mm. 
POQg. The pattern of error of the method is such that 
averaging "the best two out of three" analyses when 
duplicates fail to check may impair accuracy rather 
than improve it. A rejection procedure is outlined 
which should avoid this loss of accuracy without in- 
cluding a significant number of grossly erroneous 
values. (From the authors’ abstract) 
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8895 
Shepard, R. H., 

E. J. M. Campbell, and H. B. Martin 
FACTORS AFFECTING THE PULMONARY DEAD 
SPACE AS DETERMINED BY SINGLE BREATH 
ANALYSIS.—Johns Hopkins Hospital, Baltimore, 
Maryland; issued by School of Aviation Medicine, 
Randolph Air Force Base, Texas. Report no. 58- 
138, Dec. 1958. 5p. 


The pulmonary dead space was measured in a 
normal subject by the single-breath method of Fow- 
ler, using continuous simultaneous recordings of ex- 
pired volume and CO» concentration. Experimental 
data included, for each dead space measurement, 
the end-inspiratory values of lung volume and intra- 
esophageal pressure, tidal volume, and time of 
breath-holding. Dead space increased with increas- 
ing end-inspiratory lung volume. Dead space didnot 
change significantly with tidal volume unless end- 
inspiratory lung volume changed. The relationship 
between dead space and end-inspiratory lung volume 
was not linear, but the relationship between dead 
space and the esophageal-mouth pressure differences 
was nearly linear. Ona percentage basis, the vol- 
ume distensibility of the total dead space was only 
slightly less than that of the alveoli. Since dead 
space becomes essentially the same for all lung vol- 
umes after 20 seconds of breath-holding, it seems 
likely that most of the distensibility of the dead space 
resides in the small conducting airways. If so, the 
percentage volume distensibility of these airways 
must be nearly equal to that of the alveoli. (Authors' 
abstract, modified) 
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8896 
Smith, Charles W., 

J. W. Bean, and R,. Bauer 
THYROID INFLUENCE IN REACTIONS TO Op AT 
ATMOSPHERIC PRESSURE. —— Amer. Jour, 
Physiol., 199 (5): 883-888. Nov. 1960. 

Experiments were conducted to investigate the 
effect of increased thyroid (fed or injected) on the 
reactions of normal and hypophysectomized rats 
to continuous exposure to an atmosphere of 95% 
oxygen. Average survival time was found to be 
lowest in normal rats administered thyroid, fol- 
lowed by untreated rats, hypophysectomized rats 
given thyroid, and hypophysectomized rats without 
thyroid. The pulmonary damage observed in all 
animals which succumbed to the oxygen exposure 
was most severe in animals given thyroid, It is 
suggested that (1) the development of hypercapnemia 
and hypoxemia secondarily to the initial pulmonary 
damage (probably induced by Og, or Og with small 
amounts of COg) is rapidly increased by thyroid, 
(2) the initial pulmonary damage is aggravated by 
direct action on the pulmonary vasculature and 
indirectly by central stimulation of the sympatho- 
adrenomedullary and hypophysealgenic and hor- 
monal influence on the lungs, and (3) the protec- 
tive effect of hypophysectomy against oxygen 
toxicity is due in part to the attendant elimination 
of thryotropin and the resultant reduction of thy- 
roid secretion. (Quoted in part). 
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Sobel, S., 

S. F. Marotta, and J. P. Marbarger 
CIRCULATING PLASMA VOLUME CHANGES IN 
ANESTHETIZED DOGS DURING POSITIVE PRES- 
SURE BREATHING,—Jour. Applied Physiol., 14 
(6): 937-939. Nov. 1959. 
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Various circulatory functions were measured in 
anesthetized dogs subjected to 18.5 mm. Hg positive 
pressure breathing. Immediately upon raising the 
intrapulmonary pressure there occurred a five- to 
sixfold increase in venous pressure as well as ade- 
crease in mean arterial pressure. Accompanying 
these pressure changes was a progressive decrease 
in circulating plasma volume as measured by the T- 
1824 method. A 30% decrease in plasma volume was 
recorded after 160 minutes of increased intrapul- 
monary pressure. Hemoconcentration was also in- 
dicated by the increased hematocrits, although cal- 
culated fluid loss was only 13%. All circulatory 
changes returned to prepressure-breathing levels 
upon release of pressure breathing. Other changes, 
such as oliguria, periods of apnea and an alkaline 
urine accompanied positive pressure breathing. 

The data suggest that the decrease in plasma volume 
is the result of venostasis caused by the rapid in- 
crease in venous pressure. (Authors' abstract) 


8898 

Soussen, G. 1959 
{PROBLEMS PRESENTED BY HYPERVENTILA- 
TION IN ELECTROENCEPHALOGRAPHY: THEIR 
INCIDENCE IN AVIATION MEDICINE] Les pro- 
blémes poses par l'hyperventilation en electroen- 
céphalographie: leurs incidences en médicine a@ro- 
nautique.— Médicine a@ronautique (Paris), 14 (2): 
109-127. 1959. In French, with English summary 
(p. 125). 

General physiopathological cerebral changes in- 
duced by hyperpnea are reviewed. Included are 
pulmonary and humoral changes, circulatory 
changes, central nervous system temperature 
changes, neuromuscular changes, and psychological 
reactions. Electroencephalography was performed 
on 50 normal subjects between 20 and 25 years of 
age who were subjected to hyperpnea for 5 minutes 
with controlled respiratory output. The EEG re- 
vealed an almost constant increase of cerebral 
electrogenesis, varying alpha group changes, and a 
frequent decrease in the theta and delta wave groups. 
Factors determining differences in reactions to hy- 
percapnia included: age, humoral factors (anoxemia, 
hypoglycemia, hypocalcemia), equilibrium of the 
autonomic nervous system, and the intensity of pul- 
monary ventilation. Electroencephalography during 
induced hyperpnea may be useful in evaluating pilot 
errors, in studying flight sickness, in the investi- 
gation of aircraft accidents, and in the selection and 
medico-physiological control of flying personnel. 


8899 
Steiner, S. H., 
and R. H. Behnke 
PULMONARY VENOUS ADMIXTURE IN MAN DUR- 
ING NEGATIVE PRESSURE RESPIRATION, —— 
Jour. Applied Physiol., 16 (6): 1047-1049. Nov. 
1961. 


Arterial blood gases were measured after 10 
minutes of full-phase negative pressure breathing 
at a gauge pressure of —40 mm. Hg. Oxygen ca- 
pacity increased slightly, and oxygen saturation 
fell from 96.9% to 92.6% in the seated position and 
from 96.0% to 92.2% in the recumbent position. At 
this transthoracic pressure differential there would 
be expected only an 8-10 mm. decrease in oxygen 
tension resulting in a 1% decrease in arterial satu- 
ration. pH and calculated carbon dioxide tension 
were not altered. The physiological shunt appeared 
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to increase as evidenced by the arterial desatura- 
tion. If blood is redistributed away from poorly 
ventilated regions, the redistribution is not com- 
plete during negative pressure breathing at this mag- 
nitude. Although there appears to be an increased 
shunting, it is quite small compared to that re- 
ported in the anesthetized dog at only —20 mm. Hg. 
The differences are probably related to the effects 
of anesthesia causing a decrease in lung volume 
and tidal volume. Forward acceleration has been 
said to simulate negative pressure breathing. How- 
ever, the arterial saturation at 8 g was 75%, and 
8 g has been estimated as being equivalent to 

—28 mm. Hg (—3.5 mm. Hg/g). Therefore, the de- 
gree of arterial desaturation during forward ac- 
celeration is more reasonably related to the hydro- 
static effects than to possible negative pressure 
breathing effects. (Authors' abstract) 


8900 

Stroud, R. S. 1959 
COMBINED VENTILATORY AND BREATH-HOLDING 
EVALUATION OF SENSITIVITY TO RESPIRATORY 
GASES.—Jour. Applied Physiol., 14 (3): 353-356. 
May 1959. 


Direct measurements of the ventilatory response 
to variations in COg tension independent of changes 
in Og tension are easily obtained by breathing mix- 
tures of carbon dioxide in 100% oxygen. Direct de- 
termination of the respiratory response to O2, how- 
ever, is not possible due to alterations in COg tension 
resulting from changes in ventilation. Therefore, an 
attempt has been made to determine this response 
empirically by a combined analysis of breath-holding 
and ventilatory data. Comparison of experimentally 
determined responses to various combinations of O9 
and CO2 tensions agree quite well with those pre- 
dicted by this approach and indicate that oxygen plays 
a small but definite role in the regulation of eupneic 
breathing at sea level. (Author's abstract) 


8901 

Tiisala, R. 1959 
STRESS REACTION TO OXYGEN POISONING IN 
NEW-BORN, GROWING, AND ADULT RATS, — 
Annales paediatriae fenniae (Helsinki), 5 (1): 59-66. 
1959. In English. 

A study was made of the effects of exposure to 
an atmosphere of 95% oxygen for 48 hours on the 
uptake of radioactive phosphorus in new-born, 
growing, and adult rats. Phosphorus uptake was in- 
creased in the adrenal glands and decreased in the 
thymus and spleen of adult rats, and increased in 
the spleen, thyroid, gonads, and hypophysis of new- 
born rats. An increasing trend towards the adult 
pattern was observed in young animals as age was 
increased, It is suggested that high concentrations 
of oxygen evokes a general stress reaction in adult 
rats, but that new-born rats lack the capacity to 
react to oxygen stress. 


8902 
Ting, E. Y., 

S. K. Hong, and H, Rahn 
CARDIOVASCULAR RESPONSES OF MAN DURING 
NEGATIVE-PRESSURE BREATHING. — In: Rahn, 
H., Studies in Pulmonary Physiology..., p. 17-21. 
Univ. Buffalo School of Medicine, New York. (Con- 
tract AF 33(616)-5606); issued by Wright Air De- 
velopment Division. Aerospace Medical Division, 
Wright-Patterson Air Force Base, Ohio (Project 
no. 7163, Task no. 71819). WADD Technical Report 
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no. 60-1, April 1960. viii+153 p. 
Also published in Jour. Applied Physiol., 15 (4): 
557-560. July 1960. 


No significant changes in systolic and diastolic 
blood pressures, pulse rate, or heart rate were 
observed in supine subjects during continuous neg- 
ative-pressure breathing (maximum -30 cm, Hy90), 


Finger plethysmography revealed a decrease in fin- 


ger volume and a peripheral vasoconstriction simi- 
lar to that observed during positive-pressure breath- 
ing. Catheterization of anesthetized dogs demon- 
strated a decrease in central venous pressures 
and no alteration in peripheral venous pressure 
during negative-pressure breathing. It is suggested 
that negative-pressure breathing causes collapse 
of the veins entering the thoracic cavity and an 
effective division of the circulation between the 
thorax, at a reduced pressure, and the periphery, 
The pressure difference between the thoracic and 
non-thoracic circulations is maintained by the left 
ventricle. 


8903 
Ting, E. Y., 

S. K. Hong, and H. Rahn 
THE LUNG VOLUMES, LUNG COMPLIANCE AND 
AIRWAY RESISTANCE DURING NEGATIVE-PRES- 
SURE BREATHING. —-In: Rahn, H., Studies in 
Pulmonary Physiology..., p. 6-9. Univ. Buffalo 
School of Medicine, New York. (Contract AF 33 
(616)-5606); issued by Wright Air Development Di- 
vision, Aerospace Medical Division, Wright-Patter- 
son Air Force Base, Ohio (Project no. 7163, 

Task no. 71819). WADD Technical Report no. 60-1, 
April 1960. viii+153 p. 

Also published in Jour. Applied Physiol., 15 (4): 
554-556. July 1960. 


Lung volumes, airflow resistance and lung elas- 
tance were measured in seven subjects during var- 
ious degrees of continuous negative-pressure breath- 
ing in the supine posture. At -30 cm, HO the ex- 
piratory reserve was reduced to about 30% of its 
normal value and the resistance to airflow was 
more than doubled. The pressure-volume curve of 
the lung measured with the aid of an esophageal 
balloon was not significantly altered by either neg- 
ative-pressure or positive-pressure breathing. 
(Authors' abstract, modified) 
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8904 

Treciokas, L., J. 1959 
THE EFFECT OF "OXYGEN POISONING" ON THE 
ALVEOLAR CELL MITOCHONDRIA AS REVEALED 
BY ELECTRON MICROSCOPY .——Aerospace Med., 
30 (9): 674-677. Sept. 1959. 

Young male rats were exposed to 100% oxygen at 
one atmosphere pressure for 38 hours and three 
atmospheres for 8 hours. The oxygen pressures 
investigated produced no observable morphological 
changes within the mitochondria of lung alveolar 
cells, 


8905 

Wagner, R. 1961 
[ON THE RELATION BETWEEN BLOOD PRES- 
SURE AND RESPIRATION IN MAN] Uber die 
Beziehung zwischen Blutdruck und Atmung beim 
Menschen. —— Zeitschrift fiir Biologie (Miinchen), 
112 (4): 300-315. Feb. 1961. In German, with Eng- 
lish summary (p. 315). 
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3. GENERAL PHYSIOLOGY 


In man under physiological conditions slow waves 
of the blood pressure are present even if respira- 
tion is stopped voluntarily or after hyperventila- 
tion. The frequency of these waves does not show 
any relation to the rhythm of respiration before or 
after the apnea. It is probable that the waves of 
this kind are produced by variations of the excita- 
bility of the vasomotor center itself, which in con- 
trast of variations in excitability of the respiratory 
center (during breathing) have a remarkable fre- 
quency inconstancy. They are not caused by an in- 
herent fixed rhythm of the center but are induced 
by afferent impulses of changing duration and 
strength. The evident nonperiodicity of the slow 
blood pressure waves supports the suggestion that 
the vasomotor tone is controlled by a feedback 
system and not governed by an individual inherent 
rhythm of the nervous center. (Author's summary) 


8906 
Walker, J. E. C., 

R. E, Wells, and E. W. Merrill 
HEAT AND WATER EXCHANGE IN THE RESPIR- 
ATORY TRACT. —— Amer. Jour. Med., 30 (2): 
259-267. Feb. 1961. 


A review is presented of the air-conditioning 
function of the respiratory tract, which is governed 
by the temperature and humidity of the climate. 
The operation of this mechanism and the phenome- 
na which enable the respiratory tract to protect 
itself from injury under temperate, cold, and hot 
climatic conditions are considered. Alterations of 
the normal processes of heat and water exchange 
produced by fever, hyperventilation, tracheostomy, 
and general anesthesia are briefly discussed. (27 
references) 
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8907 
Weir, F. W., 

D. W. Bath, P. Yevich, and F. W. Oberst 
A STUDY OF THE EFFECTS OF CONTINUOUS IN- 
HALATION OF HIGH CONCENTRATIONS OF OXY- 
GEN AT AMBIENT PRESSURE AND TEMPERA- 
TURE. —— Army Chemical Center. Research and 
Development Labs., Md. (Contract MIPR (33-616) 
60-33); issued by Aeronautical Systems Division. 
Biomedical Lab., Aerospace Medical Lab., Wright- 
Patterson Air Force Base, Ohio (Project no. 71650, 
Task no. 716501). ASD Technical Report no. 
61-664, Dec. 1961. iii+12 p. 

Mice, rats, guinea pigs, dogs, and monkeys were 
exposed continuously to oxygen (95-99%) at con- 
trolled environmental conditions for 240 hours, 
unless interrupted by death. The initial toxic 
effects of exposure were labored breathing and 
lethargy which occurred after 15 to 20 hours in 
the rodents and 36 to 42 hours in the dogs. In the 
monkeys, these effects occurred considerably later, 
72 to 96 hours. Most animals dying during ex- 
posure showed extensive bilateral pleural effusions 
and pulmonary edema. Animals surviving 240 hours 
of oxygen exposure showed severe organ and tis- 
sue damage, including pulmonary edema, but did 
not show pleural effusion. (From the authors’ ab- 
stract) 
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White, C. S, 1958 
THE ANALYSIS OF RESPIRATORY GASES, — In: 
Aviation medicine—selected reviews, p. 125-167. 
Edited by C. S. White and others. London, etc.: 
Pergamon Press, 1958, 
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By way of introduction the author points io the 
limitations of noncontinuous and manual methods 
of respiratory gas analysis, mentions the develop- 
ment of continuous and automatic techniques of 
value in physiology, and emphasizes the need for 
a simultaneous, continuous, and rapid avaiytical 
method capable of processing each individual re- 
spiratory gas at the same speed. Several of the 
more useful automatic methods currently employed 
are reviewed and discussed in detail: (1) those 
based on thermal conductivity principles, (2) para- 
magnetic properties of gases, (3) combinations of 
(1) and (2) above, (4) refractive index analyzers 
utilizing interferometric and refractometric meth- 
ods, (5) acoustic analyzers, (6) critical flow meth- 
ods, and (7) spectrometric techniques including ab- 
sorption and emission methods and the principle of 
the mass spectrograph. The spectrographic ap- 
proach is dealt with in considerable detail, partic- 
ularly the use of absorption in the infrared for 
carbon dioxide analysis and the use of emission 
phenomena produced inside a variety of small 
volume discharge tubes energized with d.c. and r.f. 
for analysis of nitrogen and carbon dioxide and 
possibly oxygen and water vapor. Illustrative ma- 
terial is prominently employed and the bibliographic 
documentation of each section of the report is 
highly selective, but adequate. (Author's summary) 
(96 references) 


8909 

Widdicombe, J. G. 1961 
RESPIRATORY REFLEXES IN MAN AND OTHER 
MAMMALIAN SPECIES. —— Clinical Sci. (London), 
21 (2): 163-170. Oct. 1961. 


The strength of the Hering-Brever inflation re- 
flex (inhibition of inspiration in response to lung 
inflation) was measured in four anesthetized in- 
dividuals of each of the following species: man, 
dog, cat, monkey, rabbit, guinea-pig, rat, and 
mouse. In the humans, inflation caused apnea, but 
it was 2 to 30 times shorter than that seen in the 
other species. When expressed as a ratio of the 
length of the preceding respiratory cycles, apnea 
in man was 4-30 times shorter. Rabbits had the 
strongest inflation reflex. The Hering-Breuer de- 
flation reflex (inspiratory efforts during deflation) 
was weak or absent in anesthetized humans but 
strong in the other animals. Conscious human 
subjects had stimulation of breathing during both 
lung inflations and deflations. A transient inspira- 
tory effort due to lung inflation (possibly analogous 
to Head's paradoxical reflex in the rabbit) was 
seen in many of the experimental animals, but 
never in man whether conscious or anesthetized. 
(Author's summary) 


8910 
Wilks, S. S., 
and B. Balke 
INCREASED TOLERANCE TO PRESSURE 
BREATHING BY UTILIZING ADEQUATE 
BREATHING MECHANICS, —Jour, Aviation Med,, 
29 (4): 301-306. Apgil 1958, 


Experiments were conducted to examine the 
physiologic effects of pressure breathing and the 
role of respiratory mechanics in increasing toler- 
ance, Subjects were exposed to pressure differ- 
entials of 0-40 mm. Hg during decompression in a 
tank respirator or during pressure-helmet breath- 
ing with or without an abdominal bladder. One 
subject was exposed to an altitude of 58,000 feet 


1958 








8911-8915 


with pressure-helmet breathing and without ab- 
dominal counterpressure. A modified breathing 
procedure (partially reversed breathing) was 
utilized which consisted of reflex or voluntary 
maintenance of abdominal muscular tension at all 
times, with ventilation of the lungs by thoracic 
breathing. Subjects exposed to increased intra- 
pulmonary pressure in the tank respirator showed 
decreases in respiratory rate and inspiratory re- 
serve, increases in minute volume, tidal volume, 
expiratory reserve, and oxygen intake, and no 
significant change in vital capacity. Pulse rate 
was increased, and blood pressures and pulse 
pressure were slightly decreased. Similar circula- 
tory values were observed during pressure-helmet 
breathing, except for an increase in blood pres- 
sures, Subjects were more comfortable with ab- 
dominal counter-pressure, which allowed relaxa- 
tion of the abdominal musculature during inspira- 
tion. The results showed that normal subjects can 
tolerate positive intrapulmonary pressures of 
20-40 mm. Hg. for 30 minutes if modified breathing 
mechanics are utilized, It is concluded that high- 
altitude air crews should be instructed in the use 
of the partially reversed breathing technique, and 
familiarized with the effects of other respiratory 
maneuvers during positive-pressure breathing, 


8911 

Womack, G, J. 
EVIDENCE FOR THE CEREBRAL VASOCON- 
STRICTOR EFFECTS OF BREATHING ONE 
HUNDRED PER CENT OXYGEN, WITH ESPECIAL 
REFERENCE TO THE TREATMENT OF NEURO- 
CIRCULATORY COLLAPSE AS SEEN IN CASES 
OF DYSBARISM,—~—Aerospace Med., 32 (4): 
328-332. April 1961. 

Evidence from the literature for the cerebral 
vasoconstrictive effect of the inhalation of 100% 
oxygen is presented. The opposite, potent, vaso- 
dilating action of carbon dioxide is noted and sub- 
stantiated. The probable role of vasoconstriction 
by vasospasm in producing neurocirculatory 
collapse is presented, It is proposed that 35% to 
50% oxygen and 3.5% carbon dioxide be adminis- 
tered in cases of neurocirculatory collapse instead 
of 100% oxygen. (Author's summary) (16 refer- 
ences) 
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8912 

Zagorskii, IU. M. 1960 
[MORPHOLOGICAL CHANGES IN THE CENTRAL 
NERVOUS SYSTEM AND CERTAIN PARTS OF THE 
PERIPHERAL NERVOUS SYSTEM OF HYPER- 
OXEMIC ANIMALS] O morfologicheskikh izmene- 
niiakh tsentral'noi i nekotorykh otdelov periferi- 
cheskoi nervnoi sistemy zhivotnykh pri giper- 
oksemii. ——- Arkhiv patologii (Moskva), 22 (3): 
27-34, 1960. In Russian, with English summary 
(p. 34). 

Oxygen intoxication was produced in five adult 
animals (a dog and cats) by breathing oxygen 
under high pressure. Occurence of structural 
changes within the nervous system in oxygen in- 
toxication was confirmed. Histological analysis 
showed the most pronounced changes in the 
cerebellum, in the optic thalami, and in the 
caudal spinal cord sections, Marked peripheral 
changes were found in the sensory neurones of 
the spinal and cranial sensory ganglia. The charac- 
ter of these changes supports the hypothesis that 
tissue hypoxia caused by the angiospastic action 
of increased partial pressure of oxygen in the 
blood is one of the causes of oxygen poisoning. 
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8913 

Zilov, G. N. 1959 
[GAS EXCHANGE IN OXYGEN BREATHING] Gazovnyi 
obmen pri dykhanii kislorodom.—Biulleten' 
eksperimental'noi biologii i meditsiny (Moskva), 
48 (8): 12-17. Aug. 1959. In Russian, with English 
summary (p. 17). 


Gaseous interchange in respiration was studied in 
45 albino rats inhaling a mixture with 93-95% oxygen 
content. Carbon dioxide output determined at defi- 
nite time intervals served as a criterion for gas 
exchange intensity. The dynamics of COg output 
were studied and comparisons were made of COQ2 
output before, during, and after O9 respiration. In 
rats inhaling almost pure oxygen for short periods 
of time, the gas exchange declined by more than 
20%. However, it rose as an after effect for a period 
of 1.5 hours. Also, in prolonged oxygen breathing 
(3-4 hours) the gas exchange tends to increase. This 
phenomenon is associated with the stimulating effect 
of oxygen on the respiratory tract. (Author's sum- 
mary, modified) 


d Metabolism 


8914 
Biddulph, C., 

H. Hof, R. Clancy, and E, B. Brown 
PLASMA AND TISSUE ELECTROLYTE CHANGES 
PRODUCED IN DOGS BY HYPERCAPNIA, HYPO- 
CAPNIA, AND HYPOXIA. —— Univ. of Minnesota 
Medical School, Department of Physiology, Minne- 
apolis; issued by School of Aviation Medicine. Aero- 
space Medical Center, Brooks Air Force Base, 
Texas. Report no. 60-83, Sept. 1960. 6 p. 


Sodium, chloride, and potassium concentrations 
were determined on heart, liver, and skeletal mus- 
cle of dogs subjected to one of four procedures: 
one hour of controlled breathing at normal rate 
(controls), one hour of breathing 30 percent CO) 
(hypercapnia), one hour of hyperventilation (hypo- 
capnia), or one hour of breathing 8 percent Og (hy- 
poxia). In addition to Na, Cl, and K, bicarbonate 
was determined on skeletal muscle. Plasma values 
for these electrolytes and pH were determined. The 
usual picture of respiratory acidosis from breath- 
ing a high COg mixture, respiratory alkalosis from 
hyperventilation, and mild respiratory alkalosis 
from hypoxia are apparent in the blood data. The 
only tissue electrolyte change sufficiently large and 
consistent to be potentially useful as a postmor- 
tem test for an abnormal premortem condition was 
the change in bicarbonate content of skeletal mus- 
cle, The usefulness of this test (for establishing 
the cause of air crashes otherwise unexplainable) 
is limited, however, by the fact that the concentra- 
tion of bicarbonate in tissue changes with the time 
the tissue is exposed to air. (Authors' abstract) 


1960 


8915 
Buskirk, E. R., £50 
R. H. Thompson, R. Moore, and G. D. Whedon 

HUMAN ENERGY EXPENDITURE STUDIES IN THE 
NATIONAL INSTITUTE OF ARTHRITIS AND MET- 
ABOLIC DISEASES METABOLIC CHAMBER. I. 
INTERACTION OF COLD ENVIRONMENT AND 
SPECIFIC DYNAMIC EFFECT. I. SLEEP. — 
Amer. Jour. Clinical Nutrition, 8 (5): 602-613. 
Sept. -Oct. 1960. 
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3. GENERAL PHYSIOLOGY 8916-8920 


Metabolic rate and heat loss were measured in 
subjects exposed to various temperatures in a 
controlled-environment chamber. In a reinvestiga- 
tion of Rubner's studies on specific dynamic effect, 
it was found that the increment in heat production 
associated with eating a 1,000 kilocalorie meal 
(40% protein) and the increment associated with 
exposure to cold were summated. In contrast to 
Rubner's results with dogs, no change was ob- 
served in the shivering response to cold after eat- 
ing. Metabolic studies of two female subjects dur- 
ing the night hours suggest that an energy expendi- 
ture value equal to basal would be more appropri- 
ate in estimates of twenty-four hour energy expen- 
diture than a basal value minus 8 or 10%. Oxygen 
consumption was relatively high during the first 
one or two hours after retirement, and low prior 
to awakening. Physical activity during sleep had an 
important effect on the expenditure of energy dur- 
ing the night hours. 


8916 
Cumming, M. C., 1960 
and S. D. Morrison 
THE TOTAL METABOLISM OF RATS DURING 
FASTING AND REFEEDING. — Jour. Physiol. 
(London), 154 (2): 219-243. Dec. 1960. 


All the components of the energy, nitrogen and 
water exchanges of five adult male rats were re- 
corded continuously for a total of 11 experimental 
periods of 5-8 days. Each experimental period con- 
sisted of a pre-fasting period of two days, two 
days of starvation and several days of subsequent 
refeeding. The total energy expenditure of the rats 
fell during the 48-hr. fast and rose during refeed- 
ing. When the changes in body weight and in food 
intake were allowed for, the metabolic rate was 
found to remain constant throughout the whole ex- 
perimental period. When the effect of changes in 
mass of gut contents was eliminated, the metabolic 
rate was found to fall during the period even when 
changes in food intake were taken into account. The 
gross increments in dry matter, in energy and in 
nitrogen during fasting and refeeding were much 
greater than the calculated tissue increments. On 
the first day of refeeding most of the gross incre- 
ment in dry matter could be attributed to refilling 
of the gut. Only a small amount of tissue was re- 
gained on the first day of refeeding. The variations 
in gross water increment give a very misleading 
conception of changes in tissue water increment. 
No appreciable change in tissue water occurred 
during the fasting period. (From the authors' sum- 
mary) (43 references) 


8917 

Durnin, J. V. G. A. 1959 
THE USE OF SURFACE AREA AND OF BODY- 
WEIGHT AS STANDARDS OF REFERENCE IN 
STUDIES ON HUMAN ENERGY EXPENDITURE,— 
Brit. Jour, Nutrition (London), 13 (1): 68-71. 1959, 


It would be helpful if the results of measurements 
of energy expenditure of man were expressed in a 
uniform manner, Results for about 160 subjects 
were graphed and submitted to a multiple regression 
analysis, The results show that surface area is no 
more useful as a standard of reference than gross 
body-weight. Arguments are put forward in favor of 
giving results of energy expenditure as Calories/ 
minute/gross body-weight. (Author's summary) 
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8918 
Genkin, A. M., 1959 
and N. A. Udintsev 

[THE EFFECT OF GLUTAMIC ACID ON CERTAIN 
METABOLIC PROCESSES IN CONDITIONS OF 
HYPOXIA AND PHYSICAL EXERTION] Vliianie 
gliutaminovoi kisloty na nekotorye obmennye 
protsessy v usloviiakh gipoksii i fizicheskoi 
raboty. —Biulleten' eksperimental'noi biologii 
i meditsiny (Moskva), 48 (8): 56-59. Aug. 1959. 
In Russian with English summary (p. 59). 


The administration of glutamic acid to hypoxic 
rats promoted the reduction of intermediary 
metabolite and lactic acid content in blood, de- 
creased lactic acid accumulation in skeletal muscle, 
and maintained liver and cardiac muscle glycogen 
and brain adenosine triphosphate concentration at 
higher levels. In swimming experiments with rats, 
preliminary administration of glutamic acid re- 
sulted in a lower accumulation of suboxidized 
metabolic products and lactic acid in blood, and 
decreased glycogen utilization in the muscles. It 
is suggested that glutamic acid stimulates oxidation 
processes at the expense of more intense involve- 
ment of the suboxidized metabolites in the tricar- 
boxylic acid cycle. (From the authors’ summary) 


8919 
Gontsia, IA., 1960 
P. Shutsesku, and S. Dumitraki 

(THE EFFECT OF HIGH AMBIENT TEMPERA- 
TURE ON HUMAN PROTEIN REQUIREMENTS 
(BASED ON NITROGEN BALANCE DATA) UNDER 
CONDITIONS OF MUSCULAR ACTIVITY] Vliianie 
vysokoi temperatury okruzhaiushchei sredy na po- 
trebnost' cheloveka v belke (po dannym azotistogo 
balansa) v uslovilakh myshechnoi nagruzki. —— 
Voprosy pitaniia (Moskva), 19 (6): 12-18. Nov. -Dec. 
1960. In Russian, with English summary (p. 18). 


Nitrogen balance was studied in healthy male 
subjects after preliminary stabilization with con- 
stant amounts of protein, during physical work at 
normal environmental temperature (20+2°C.) and 
at high environmental temperature (35+2°C.). In 
the latter condition efficiency declined, while the 
energy consumption increased with a rising nitro- 
gen loss. A daily ration of 70 g. protein sufficed 
to maintain nitrogen equilibrium in subjects engaged 
in a sedentary occupation (energy consumption ap- 
proximately 2500 cal./day). However, when the 
physical activity required an energy consumption 
in excess of 3300 cal./day, the above amount of 
protein was found insufficient. (Authors' summary, 
modified) 


8920 


Maritz, J. S., 1961 


J. F. Morrison, J. Peter, N. B. Strydom, and 

C. H. Wyndham 
A PRACTICAL METHOD OF ESTIMATING AN 
INDIVIDUAL'S MAXIMAL OXYGEN INTAKE. — 
Ergonomics (London), 4 (2): 97-122. April 1961. 

The premises upon which simple methods for 
estimating an individual's maximum oxygen intake 
are based have been tested. These premises are: 
(a) that heart rate and oxygen intake are linear 
functions of each other throughout the entire range 
of work up to the individual's maximum; (b) that 
oxygen intake of the individual deviates very little 
from the mean straight line relating oxygen intake 
and rate of work for the population, so that the 
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8921-8925 


oxygen intake for a task performed against gravity 
can be estimated with reasonable precision from 
the rate of work; and (c) that the individual vari- 
ability of maximum heart rate round the mean 

for the population is sufficiently small to use the 
mean in a routine test procedure without the intro- 
duction of large errors. Premises (b) and (c) are 
fully substantiated by the results reported here. 
Premise (a) is not strictly valid, as there is a 
bias of the order of 0.3 liters oxygen/min. in the 
straight line relating heart rate and oxygen intake 
at high levels of work in most individuals. The 
errors involved in the method proposed by Astrand 
(1954) based on these premises have been examined 
and compared with those of an alternative proce- 
dure described in the present paper. (From the 
authors’ abstract) 


8921 

Marshall, J. 1959 
ALTERATIONS IN THE DIURNAL EXCRETION OF 
ELECTROLYTES DURING INTERMITTENT POSI- 
TIVE-PRESSURE RESPIRATION. —Brit. Med. Jour. 
(London), 5142: 85-88. July 25, 1959. 


The effects of prolonged recumbency and intermit- 
tent positive-pressure respiration on diurnal electro- 
lyte excretory patterns were investigated. Excretory 
tides of potassium, sodium, and chloride during 
periods of recumbency up to two years were unaltered 
in five patients. In four of five cases, intermittent 
positive-pressure respiration for seven days or more 
caused, first, a flattening of the excretory tide of po- 
tassium and, later, a flattening of the sodium and 
chloride tides. The author discusses and evaluates 
various possible mechanisms which could cause alter- 
ations in the excretory patterns under the prevailing 
experimental conditions. 


8922 
Mefferd, R. B., 
and H. B. Hale 

INFLUENCE OF BODY WEIGHT AND GROWTH RATE 
ON FASTING-INDUCED CHANGES IN NITROGEN 
AND ELECTROLYTE EXCRETION IN RATS. —Vet- 
erans Administration Hospital, and Baylor University, 
School of Medicine, Houston, Tex.; and School of 
Aviation Medicine, Brooks Air Force Base, Tex. 
Report no. 61-10, Oct. 1960. 4p. 

Two groups of young male rats differing about 20% 
in body weight were subjected to a 3-day fast. Be- 
tween the two groups, significant differences were 
shown in urinary excretion of calcium, phosphate, 
urea, creatinine, and sodium/potassium, magnesium/ 
calcium, calcium/phosphate, and uric acid/creatinine 
ratios. The lighter (and younger) rats lost more 
weight than the heavier ones, and excreted slightly 
less total calcium but greater quantities of magne- 
sium, higher total loss of urea, and slightly elevated 
mean uric acid excretion. The heavier rats retained 
more sodium on the first day of the fast, which was 
reflected in the sodium/ potassium ratio. 
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8923 
Passmore, R., 
and R. E. Johnson 

THE MODIFICATION OF POST-EXERCISE KETOSIS 
(THE COURTICE-DOUGLAS EFFECT) BY ENVIRON- 
MENTAL TEMPERATURE AND WATER BALANCE). 
—dQuart. Jour. Exper. Physiol. (London), 43 (4): 
352-361. 1958. 


Measurements of total ketone bodies in the urine 
and serum were made in 10 subjects before and for 
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6 hours after a 2-1/2-hour walk at 4 m.p.h. in envi- | 
ronmental temperatures of 24° and 8-14° C. An i 
artificial diet providing 3000 Calories/day (15% pro- f 
tein, 45% fat, and 40% carbohydrate) was givenfor2 | 
days prior to the experiment, and a measured, liberal | 
amount of water was given during the experiment. A 
clear relation was observed between serum and uri- 
nary ketone levels. Rates of excretion of total ketone 
bodies were increased after the walk (Courtice- 
Douglas effect). Ketosis (defined as ketonemia above 
1.4 millimoles/liter of serum or ketonuria above 

5 micromoles/minute) occurred in 6 experiments in 
the cool environment, and 3 in the warm environment. 
Ketosis was greatest when the water balance was 
positive, and did not develop with negative water bal- 
ances greater than -400 g. Ketonuria was related to 
the percentage of total calories derived from fat dur- 
ing the walk, but not during recovery. It is concluded 
that the ketone excretion rate is dependent on both 
the state of hydration and the metabolic mixture, as 
well as other factors. 


8924 
Polak, A., 1961 
G. D. Haynie, R. M. Hays, and W. B. Schwartz 
EFFECTS OF CHRONIC HYPERCAPNIA ON ELEC- 
TROLYTE AND ACID-BASE EQUILIBRIUM. I. 
ADAPTATION. —— Jour. Clinical Investigation, 
40 (7): 1223-1237. July 1961. 


Electrolyte balance studies were carried out on 
11 dogs exposed to an atmosphere of 11-13% CO9 
for 6-15 days. A consistent pattern of response 
was found, characterized by a sharp rise in plasma 
bicarbonate concentration during the first day of 
exposure then gradually increasing to a final con- 
centration of 35-38 mEq/liter. The plasma chloride 
concentration varied in a virtually reciprocal fash- 
ion with the plasma bicarbonate during the experi- 
ment. In each dog there was a chloruresis and a 
cumulative chloride loss of sufficient magnitude to 
account for the degree of hypochloremia. Initially 
there was a marked increase in sodium and potas- 
sium excretion, however, both ion concentrations 
subsequently rose toward their control levels. 


8925 
Sargent, F., 

R, E. Johnson, E. Robbins, and L. Sawyer 
THE EFFECTS OF ENVIRONMENT AND OTHER 
FACTORS ON NUTRITIONAL KETOSIS,—Quart. 
Jour. Exper. Physiol. (London), 43 (4): 345-351. 
1958, 


A study was made of the relationship between 
nutritional ketosis and diet, environmental tempera- 
ture, caloric intake, fluid intake, and daily work load. 
Subjects living under field conditions were fed a 
non-ketogenic diet or one of three ketogenic diets 
(starvation, biscuits and oleomargarine, and meat 
bar) for two weeks during summer or winter. Analy- 
ses of ketone bodies in serum and urine revealed 
that the ketonuria and ketonemia produced by a 
ketogenic diet was decreased by environmental heat, 
restriction of water intake, and an increase in caloric 
intake. Ketosis was decreased during the second 
week of the experiment. Ketonuria was slightly lower 
with light work than with hard work, but the serum 
concentration of ketone bodies was unchanged. With 
a nonketogenic diet, the same relative effects were 
found for ketonemia, and probably for ketonuria. It 
is concluded that the relationship between nutritional 
ketosis and season, caloric intake, water intake, and 
duration of diet is governed by changes in the hepatic 
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3. GENERAL PHYSIOLOGY 


production of ketone bodies rather than by renal 
factors. 


e. Body Temperature 


8926 

Adams, T. 1960 
THE CONTROL OF BODY TEMPERATURE. —Univ. 
of Washington, Seattle; issued by Arctic Aero- 
medical Lab., Ladd Air Force Base, Alaska. Tech- 
nical Report no. 59-21, July 1960. 32 p. 


It is difficult, perhaps, to appreciate at first the 
degree of freedom from one's thermal environment 
that is afforded the homeotherm; yet as an evolu- 
tionary stepping stone, the ability to maintain a con- 
trolled, although not altogether constant, internal 
temperature has provided a considerable and an 
important "edge" in competition with poikilothermic 
contemporaries. This paper is an attempt to pro- 
vide a sketch of the physiological, neurophysiolog- 
ical, and endocrinological principles involved in this 
function, and to introduce the reader to the more 
important, and in some instances, classical litera- 
ture in these areas of interest. (Author's abstract) 
(77 references) 


8927 

Adams, T. 1960 
ENVIRONMENTAL FACTORS INFLUENCING 
THERMAL EXCHANGE, —— Univ. of Washington 


School of Medicine. Department of Physiology and 
Biophysics, Seattle; issued by Arctic Aeromedical 
Lab., Ladd Air Force Base, Alaska. Technical 
Report no. 59-22, Sept. 1960. 54 p. 


This report considers the basic aspects of heat 
exchange as they are applied to animal thermal 
adjustment, and describes those mechanisms (radi- 
ation, conduction, convection, and evaporation) 
through which heat exchanges between an animal 
and his environment have been found to take place. 
The methods and instruments for measuring these 
phenomena are discussed, A selected bibliography 
of 97 references is included. 


8928 
Adolph, E. F., 

S. Klem, and L. B. Morrow 
REVERSIBLE CESSATION OF BLOOD CIRCULA- 
TION IN DEEP HYPOTHERMIA.—Jour. Applied 
Physiol., 13 (3): 397-405. Nov. 1958. 


Studies were made of the blood circulation of 
rats cooled by the Giaja method to temperatures 
below 10° C. At temperatures above 17° C., 
arterial pressure remained high, and the decrease 
in heart frequency was not critical, while further 
cooling produced sharp linear decreases in blood 
pressure and heartbeat. The heart stopped beat- 
ing at an esophageal temperature of 8° C., while 
arterial pressure remained at a constant low 
level. Blood oxygen saturation decreased after 
cessation of spontaneous ventilation at 14° C. to 
a minimum of 10% at 10° C. Artificial ventilation 
with oxygen had no effect on the temperature at 
which the heart ceased or resumed beating, and 
had no effect on survival. Ventilation with nitrogen 
at temperatures from 16° to 10° C. produced a 
sudden decrease in arterial pressure and pulse 
frequency, but the heart continued to beat in most 
instances for at least 10 minutes. The effect of 
anoxia on heart frequency was observed in isolated 
hearts and in animals with both cervical vagi cut. 
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Rewarming with survival could be accomplished in 
80% of the animals after hypothermia at 7° C. for 
up to one hour. During warming, the heart resumed 
beating at 8° C., and arterial pressure increased 

to a value at each temperature level equivalent to 
that observed during cooling. It is concluded that 
neither the circulation of the blood nor delivery of 
oxygen to tissues during hypothermia directly limits 
the survival of rats after rewarming. 


8929 


Adolph, E. F., 1959 
and J. Goldstein 
SURVIVAL OF RATS AND MICE WITHOUT 
OXYGEN IN DEEP HYPOTHERMIA. —Jour. 
Applied Physiol., 14 (4): 599-604. July 1959. 

Adult rats and mice that were cooled quickly 
below 11° C. core temperature usually ceased to 
breathe. Suspension of breathing and heartbeats 
was tolerated at 2° C. for 1 hour, whether artifi- 
cial breathing was given or not and whether air 
or nitrogen filled the lungs. At heart temperatures 
of 10° C., when heart beat was maintained, rats 
survived artificial ventilation with nitrogen for 0.4 
hour; ventilation with air for 2 hours. Anaerobic 
survival at 10° C. was not demonstrably shortened 
by inhibitors of glycolysis (fluoride, iodoacetate). 
Reanimation of 90% of rats and mice under optimal 
conditions was accomplished by artificial warming, 
accompanied by artificial ventilation with air under 
intermittent positive pressure. Each process that 
becomes suspended at its biological zero apparently 
has a limited time within which rewarming may re- 
store it. The limitation of times less than 1.5 hours 
was imposed mostly by anoxia. Properties of 
animals that were injured by anoxia or by hypo- 
thermia seemed to vary, since animals might die 
even after breathing was restored. (Authors' 
abstract) 


8930 

Adolph, E. F. 1959 
ZONES AND STAGES OF HYPOTHERMIA. — Annals 
New York Acad. Sci., 80 (2): 288-290. Sept. 14, 
1959. 


Body functions (activities) all eventually diminish 
in rate or intensity as temperatures decrease. How- 
ever, temporarily, some functions such as oxygen 
consumption and heat production markedly increase. 
A designation is made of the various stages of ac- 
tivity during hypothermia as basal, augmented, sum- 
mit, reduced, and zero, and zones are distinguished 
of body temperature at which modifications occur. 
The usual body temperature is referred to as a norm, 
and successive zones of hypothermia as surgical, 
lethargic, suspended, and freezing. Methods of study 
of hypothermic states include not only observations 
on intact animals and all their parts, but measure- 
ments upon separate organs and tissues in situ. 


8931 
Aganiants, E. K., 1960 
and V. F. Novikov 
[RESTORATION OF CONDITIONED REFLEXES IN 
DOGS AFTER HYPOTHERMIA] Vosstanovlenie 
uslovnykh refleksov u sobak posle gipotermii. —— 
Zhurnal vysshei nervnoi deiatel'nosti (Moskva), 
10 (4): 569-574, July-Aug. 1960. In Russian, with 
English summary (p. 574). 
English translation in: Pavlov Jour. Higher 
a Activity (New York), 10 (4): 604-610. 
1 ° 
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Restoration of normal body temperature in four 
dogs cooled to 24° C, rectal temperature resulted 
in a full recovery of the secretory alimentary and 
defensive respiratory conditioned reflexes. The 
latter returned when the body temperature was 
within the range of 31 to 35° C., and were fully 
reestablished on the second day after rewarming. 
In younger dogs the secretory alimentar ry reflexes 
reappeared at a body temperature of 36” C. within 
24 hr. after rewarming. In the older dogs these 
began to function 48 to 72 hr. after rewarming. 
The recovery process is concluded 4 to 9 days 
after rewarming. Hypothermia reduced the activity 
of cortical cells by stimulating their protective in- 
hibition. The process of internal inhibition after 
hypothermia was considerably weakened and re- 
covered later than the process of excitation. 


8932 


Agersborg, H. P. K., 1959 
G. Barlow, and R. R. Overman 
TRANSCAPILLARY EXCHANGE RATES IN ACUTE 
AND INTERMITTENT HY PERTHERMIA. —Jour. 
Applied Physiol., 14 (5): 781-784. Sept. 1959. 


The effects of severe, acute, and mild, intermit- 
tent hypostigsmia on the transcapillary exchange 
rates of Na24 and of K4@ were studied in dogs. 
Measurements were made before and after a single 
exposure to a rectal temperature of 42.5° C. for 
1 hour, before and after a single exposure to a rec- 
tal temperature of 41.5° C., and before and after 
exposure to the seventh daily rectal temperature 
elevation to 41.5° C., The sodium exchange rate 
was seen to be altered in every instance in which 
a post-hyperthermic measurement was obtained. 

A measured change in the potassium exchange rate 
was found to exist only in the animals which had 
been exposed to daily bouts of intermittend hyper- 
thermia for 7 days. (Authors' abstract) 


8933 


Alishev, N. V. 1959 
[ON A FEW METHODS OF REVIVAL FROM DEEP 
HY POTHERMIA| O nekotorykh metodakh vyvedeniia 
iz glubokoi gipotermii [Abstract |,— Patologiches- 
kaia fiziologiia i eksperimental'naia terapiia (Mosk- 
va), 3 (5): 75. Sept-Oct. 1959. In Russian. 
Procedures for inducing deep hypothermia in cats 
and methods of subsequent revival are described. 
Cats anesthetized by an ether-oxygen mixture re- 
ceived atropine intramuscularly and were chilled 
with ice bags or by immersion to 11.8° C. rectal and 
16° C. oral temperatures, Chilling was not interrup- 
ted when cardiac crisis set in (at 15.3° C. rectal 
and 19.4° C, oral temperature). Anesthesia was 
discontinued, and artificial respiration with Og was 
introduced at 26-22° C. body temperature. A total 
of 114 cats were used. The following combination 
was found to achieve the best results of revival from 
deep hypothermia: artificial respiration with pure 
Oy; quick warming of the animal to 31-33° C. body 
temperature in water of 40-45° C., followed by more 
gradual warming; intraarterial infusion of noradren- 
aline and saline, and heart massage through the 
rib cage. Complete recovery was obtained in at 


least a few animals after cardiac crisis of 30-92 min. 


duration. No survival was obtained after longer cri- 
sis. Anodization of the head (anode at the occiput, 
intensity 10 mA., for a duration of 30 min.) during 
cardiac crisis and preadaptation of the animals to 
lowered barometric pressure significantly improved 
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their chances of survival after deep hypothermia. 
An infrequent complication noted was mild edema. 


8934 
Anand, B. K., 1958 


C. L. Malhotra, B. Singh, P. G. Pundlik, and 

G. S. Chhina 
EFFECT OF HYPOTHERMIA ON THE ACETYL- 
CHOLINE AND GLUTATHIONE CONTENT OF 
BRAIN AND HEART OF DOGS.—Indian Jour. Med. 
Research (Calcutta), 46 (1): 21-25. Jan. 1958. 


Measurements were made of the glutathione and 
acetylcholine concentrations of the heart, frontal 
lobe of the brain, hypothalamus, and a portion of 
the temporal lobe containing the periamygdaloid 
region and hippocampus in anesthetized dogs cooled 
to a temperature 14.5° C. below normal. Both 
acetylcholine and glutathione were decreased in the 
heart, hypothalamus, and frontal region of the 
brain, and increased in the temporal lobe. The 
decrease is attributed to a decline in cell metabolism 
with cooling, and the increase in the temporal lobe 
to a thermoregulatory hyperaciivity evoked by cold 
exposure. 


8935 
Andjus, R. K. 1958 


|RESISTANCE OF THE APPARENTLY DEAD RAT 
TO BODY TEMPERATURES BELOW ZERO AND 
TO SUPERCOOLING: APPLICATION OF ULTRA- 
SOUND AND DIFFERENT METHODS OF 
DIATHERMY IN REANIMATION] La resistance 
du Rat apparemment mort aux temper atures 
corporelles inférieures a zéro et a la surfusion: 
application des ultrasons et de differents modes de 
diathermie dans la reanimation.—Journal de 
physiologie (Paris), 50 (2): 111-112. March 1958. 
In French. 

A discussion is presented of techniques of cool- 
ing and resuscitation which allow recovery of 
animals from body temperatures below 0° C. New- 
born and adult rats previously cooled to 0-1° in 
ice can be cooled to -6° without freezing by total 
immersion in a cold glycerol solution. Recovery 
of new-born animals is accomplished by rewarm- 
ing of the thorax with warm water (40°) during 
artificial positive-pressure respiration. Adult 
rats can be rewarmed by diathermy at frequencies 
of 3000 millicuries/second in the thoracic region, 
or 30-50 millicuries/second applied to the whole 
body. Recovery of heart function can be accom- 
plished by ultrasonic irradiation in the heart region. 


8936 
Angelakos, E, T., 1960 


and A. H. Hegnauer 
COOLING AND REWARMING UNDER PROTECTION 
OF ANTIARRHYTHMIC AGENTS. —— Boston Univ. 
School of Med., Mass. (Contract AF 33(616)-6767); 
issued by Wright Air Development Division. Aero- 
space Medical Division, Biomedical Lab., Wright- 
Patterson Air Force Base, Ohio (Project no. 7164, 
Task no, 71830). WADD Technical Report no. 60- 
617, Oct. 1960. iii+8 p. 


Certain antiarrhythmic compounds previously ef- 
fective in preventing ventricular fibrillation (VF) 
during progressive hypothermia were tested for 
overall protection during cooling and subsequent 
rewarming. Cardiac failure occurring during re- 
warming was completely prevented by previous 
rapid digitalization. Sympathomimetic amines were 
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also effective in this respect. The phenothiazines, 
chlorpromazine and mepazine, and the new antiar- 
rhythmic, amotriphene, were tested for their ac- 
tivity against hypothermic VF. Only chlorpromazine 
exhibited a significant effect, but this was not su- 
perior to that of quinidine. (Authors' abstract) 


8937 

Angelakos, E. T. 1958 
DISTRIBUTION OF TERMINAL TEMPERATURES 
IN HYPOTHERMIC DOGS.—Proc. Soc. Exper. 
Biol. and Med., 97 (1): 107-108. Jan. 1958. 


A statistical analysis of terminal temperatures 
in 110 anesthetized dogs cooled by immersion in 
ice water was performed to determine whether 
differing modes of death (ventricular fibrillation, 
asystole, or asystolic fibrillation) were related 
to inhomogeneity in the population or to terminal 
temperature. Terminal temperatures were found 
to be distributed uniformly along a log-normal dis- 
tribution curve, with no evidence of heterogeneity 
of the population in susceptibility to hypothermia. 
It is suggested that terminal events are related 
to terminal temperature rather than vice versa. 


8938 
Arnovljevic-Brankovic, J., 
and V. Arnovljevic 
CHANGES IN THE PERFORMANCE OF PREVIOUS- 
LY PRACTISED HABITS OF ALBINO RATS UNDER 
THE INFLUENCE OF MODERATE HYPOTHERMIA. 

— In: [Recent advances in cryobiology] Progres 
recents en cryobiologie, p. 91-102. [1961% } 

Prior to exposure to hypothermia, trained rats 
were able to remove an obstacle and reach food 
within 30 seconds after entering the maze. After 
hypothermia to 30° C., rats cooled in 2-liter con- 
tainers needed about 30 minutes to perform the same 
action, and those cooled in 5-liter containers about 
20 minutes. All animals began performing the action 
and moving towards the goal during the period of 
spontaneous rewarming. However, this action was 
done at a slow rate and in a series of disconnected 
moveinents interspaced by shorter or longer inter- 
vals of rest, so that the whole action was broken into 
its component parts. Whether or not they were 
cooled in large or small containers, all animals 
started moving toward the goal at a body temperature 
between 29.7° and 30.4° C. and arrived at the goal 
when they had warmed up to temperatures between 
33° and 34.2° C. The results indicate that in hypo- 
thermic animals performance of a previously prac- 
ticed habit depends upon body temperature levels, 
and prove that hypothermia disturbs and inhibits 
the functioning of the central nervous system which 
coordinates performance oi a previously practiced 
habit. (Authors' conclusions, modified) 


1961 


8939 
Badeer, H., 
and A, Khachadurian 
ROLE OF BRADYCARDIA AND COLD PER SE IN 
INCREASING MECHANICAL EFFICIENCY OF HY- 
POTHERMIC HEART.—Amer., Jour. Physiol., 192 
(2): 331-334. Feb. 1958. 
The relative effects of bradycardia produced 
by cooling of the S-A node and bradycardia asso- 
ciated with hypothermia on the oxygen consumption 
and mechanical efficiency of the heart were studied 
with a modified heart-lung preparation in dogs, un- 
der constant conditions of arterial pressure and 
cardiac output. Bradycardia without hypothermia 
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produced an insignificant increase from 8.5 to 9.1% 
in the efficiency of the heart. Bradycardia produced 
by cooling of the myocardium to 31.5° C. through 
blood cooling resulted in a significant increase in 
efficiency from 9.1 to 10.8%. It is concluded that 
the metabolic effect of cold rather than bradycardia 
is the chief factor in the increase of mechanical 
efficiency of the hypothermic heart. 


8940 

Battista, A. F. 1959 
DEEP HYPOTHERMIA IN THE CAT.—Amer. Jour. 
Physiol., 196 (2): 354-356. Feb. 1959. 

Sixteen adult cats were cooled, using the method of 
hypercapnia and hypoxia. Seven cats died during the 
cooling or warming period due to irreversible ven- 
tricular fibrillation or cardiac arrest. Nine cats 
survived and the lowest body temperature obtained 
was 12.5° C. The rate of body cooling and the oxygen 
and carbon dioxide concentrations were critical pa- 
rameters difficult to control in a large animal such 
as the cat. (Author's abstract) 


8941 

Beaton, J. R. 1961 
HAEMATOLOGIC AND SERUM PROTEIN ALTERA- 
TIONS IN THE HYPOTHERMIC RAT. —— Proc. 
Soc. Exper. Biol. and Med., 107 (2): 426-428. June 
1961. 


As a consequence of hypothermia in the rat 
(15° C. rectal temperature), there are significant 
increases in hematocrit, mean corpuscular volume, 
serum total protein and albumin concentrations and 
in the serum albumin:globulin ratio. Hypothermia 
does not alter erythrocyte count, hemoglobin con- 
centration or mean corpuscular hemoglobin con- 
tent. These observations are discussed in relation 
to the causes of the increased hematocrit. In addi- 
tion, the hypothermic rat has a leukopenia with a 
relative decrease in neutrophiles and a relative in- 
crease in lymphocytes. (Author's summary) 


8942 
Beavers, W. R., 
and B. G. Covino 
GLYCINE AS AN ANTIFIBRILLARY AGENT IN HY- 
POTHERMIA.—Arctic Aeromedical La., Ladd Air 
Force Base, Alaska. Technical Report no, 57-29, 
March 1958. 9 p, 


The amino acid, glycine, was evaluated in the pre- 
vention of arrhythmias due to lowered body tempera- 
tures. Mongrel dogs were used; pH, blood pressure, 
electrocardiograms, plasma potassium, and blood 
sugar were determined at frequent intervals during 
cooling. Control animals, receiving no medication 
were cooled to terminus, and the incidence of ven- 
tricular fibrillation was 96%. A second group receiv- 
ing glycine, 1.5 to 2.0 g./kg., was cooled to terminus, 
and the incidence of fibrillation was reduced to 0%. 

In animals cooled to a body temperature of 24° C. and 
subjected to a right thoracotomy, right ventriculotomy, 
and 10 minutes’ venous occlusion, the incidence of 
ventricular fibrillation was 93%; the frequency of fi- 
brillation in glycine-treated animals during hypother- 
mic cardiac surgery was 29%. Glycine-treated ani- 
mals exhibited significantly higher blood sugar and 
plasma potassium levels during hypothermia. The 
most likely explanation of the antiarrhythmic effect of 
glycine in hypothermia appears to be its ability to 
increase plasma potassium concentration. (Authors' 
abstract, modified) 
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8943 
Beavers, W. R., 1959 
and J. T. Rogers 
HYPOTHERMIA: ALTERATIONS IN CARDIAC AND 
SKELETAL MUSCLE ELECTROLYTES.—Amer, 
Jour. Physiol., 196 (4): 706-708. April 1959. 


Dogs cooled to rectal temperatures of 20° C. ex- 
hibited a decrease in plasma potassium concentra- 
tion. No significant alterations occurred in plasma 
sodium or chloride. Samples of cardiac muscle from 
the cooled animals (mean heart temperature 21° C.) 
showed a definite increase in potassium concentra- 
tions over values found in control heart tissues. 
There was some decrease in total muscle sodium, 
and calculated intracellular sodium concentrations 
were approximately equal to controls. Intracellular 
water appeared to be increased in heart muscle dur- 
ing the process of cooling to 21° C. Skeletal muscle 
samples showed no consistent alteration of sodium or 
potassium during cooling, only an increase in calcu- 
lated intracellular water. The administration of 25% 
glucose during cooling revealed that at 20° C., 
plasma sodium and chloride were reduced, and the 
lowered plasma potassium levels seen in untreated 
animals at this temperature did not occur. Heart 
muscle from these animals possessed higher concen- 
trations of potassium than did the other groups, and 
values for calculated intracellular water approxima- 
ted those of the control group. No significant changes 
occurred in skeletal muscle electrolyte or water 
measurements when compared with values seen in 
warm animals. (From the authors’ results) 


8944 

Beavers, W. R. 1959 
HYPOTHERMIA: EFFECTS OF HYPERTONIC SO- 
LUTIONS ON INCIDENCE OF VENTRICULAR FI- 
BRILLATION.—Amer. Jour. Physiol., 196 (4): 
709-710. April 1959. 


Mongrel dogs cooled to terminus exhibited a 91% 
incidence of ventricular fibrillation. Animals receiv- 
ing 25% glucose or 50% sucrose intravenously during 
cooling did not fibrillate but terminated in asystole. 
In untreated cooled animals, plasma concentrations 
decreased, and plasma calcium and sodium were un- 
altered. Dogs receiving hypertonic glucose or su- 
crose had decreased plasma calcium and sodium lev- 
els, but normal potassium concentrations at lower 
body temperatures. The possible mechanisms by 
which hypertonic fluids decrease excessive cardiac 
excitability are discussed. (Author's abstract) 


8945 

Becker, B. 1961 
THE EFFECT OF HYPOTHERMIA GN AQUEOUS 
HUMOR DYNAMICS, II. TURNOVER OF ASCOR- 
BATE AND SODIUM. — Amer. Jour. Ophthalmol., 
51 (5, part II): 1032-1039. May 1961. 

In rabbits, hypothermia has been reported to 
reduce the rate of aqueous humor flow in the eye. 
The turnover of radioactive sodium and of ascor- 
bate in the aqueous humor of rabbits cooled to a 
body temperature of 19° C. was determined. The 
coefficient of aqueous flow was found to be re- 
duced from the normothermic value of 1.6% of the 
anterior chamber per minute to 0.25% of the an- 
terior chamber per minute, as measured with 
sodium; and from 1.7% normothermic to 0.20% at 
19° C, for ascorbate. It seems reasonable to as- 
sume that hypothermia decreases the rate of 
aqueous humor formation, but further studies are 
needed on the intimate mechanisms of this and on 
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alterations in diffusion coefficients for various sub- © 
stances, i 


8946 

Beneke, J. K. 1959 
HYPOTHERMIA: A REVIEW.—Medical Proceed- 
ings (Johannesberg), 5 (26): 564-571. Dec. 26, 1959. 


A review is presented of the literature dealing 
with the physiology of hypothermia and its clinical 
application, mentioning the hazards associated with 
this technique. Discussed are the following: metab- 
olism in hypothermia; effect of hypothermia on the 
cardiovascular system (bradycardia, reduced coro- 
nary blood flow and cardiac ouput, ventricular fibril- 
lation, respiratory acidosis etc.); vasoconstriction 
and shivering during hypothermia; effect of hypo- 
thermia on the central nervous system, respiratory 
system, liver, kidneys, and endocrine glands; and 
changes in blood hypothermia. (70 references) 


8947 

Benzinger, T. H. " 1961 
THE DIMINUTION OF THERMOREGULATORY 
SWEATING DURING COLD-RECEPTION AT THE 
SKIN. —— Proc. Nat. Acad. Sci. U.S.A., 47 (10): 
1683-1688. Oct. 1961. 

Cranial internal temperature was measured in 
one male subject during periods of warm skin 
temperature (33 to 38° C.) and cold skin tempera- 
ture (33 to 29° C.). In the cold range sweating de- 
creases with the lowering of the skin temperature, 
Below 33° C. heat loss by sweating can be de- 
creased by 4 cal./second with every 0.1° C. re- 
duction in skin temperature. In the warm range 
this effect of the skin temperature is absent. No 
effect on sweating could be found between 33° and 
38° C. It is concluded that sweating originates 
from a terminal sensory organ in a central, not 
a peripheral, position. 


8948 

Benzinger, T. H. 1961 
THE QUANTITATIVE MECHANISM AND THE 
SENSORY RECEPTOR ORGAN OF HUMAN TEM- 
PERATURE CONTROL IN WARM ENVIRONMENT. 
—— Ann. Internal Med., 54 (4): 685-699. April 
1961. 

A quantitative analysis of the mechanism of 
temperature regulation in a warm environment is 
presented which challenges the long-accepted view 
that the autonomic responses of sweat glands and 
blood vessels are elicited by afferent impulses to 
the hypothalamus, that they originate in cutaneous 
thermoreceptors, and that the temperature of the 
hypothalamus itself exerts some additional influ- 
ence, possibly by changing the sensitivity of the 
center to the impulses coming from the brain. 
Measurements of cutaneous stimuli and sweat 
gland responses on one subject in many different 
climates, ranging from moderately cold (+10° C.), 
to very hot (+45° C.) show an incidental relation 
when taken on the resting subject, but the relation 
is destroyed when taken on the exercising subject. 
The use of rectal temperature measurements led 
to a disorderly plot. However, when internal tem- 
perature measurements (thermocouples placed near 
the hypothalamus) were used in a hot environment 
(after a steady state had been obtained), three 
sharp reductions of cranial temperatures were ar- 
tificially induced by three oral servings of sherbet 
ice (500 g. each). The rate of sweating followed 
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these variations even in details, while the skin 
temperature went the other way — a demonstration 
of the absence of thermoceptor impulses from the 
skin to the hypothalamic center of sweating. 


8949 

Benzinger, T. H. 1960 
THE SENSORY RECEPTOR ORGAN AND QUANTI- 
TATIVE MECHANISM OF HUMAN TEMPERATURE 
CONTROL IN WARM ENVIRONMENT. —— Pro- 
ceedings of the International Symposium on Cold 
Acclimation, Buenos Aires, August 5-7, 1959. Pub- 
lished in: Federation Proceedings, 19 (4, Supple- 
ment no. 5): 32-41. Dec. 1960 (Part Il). 


In widely varied warm environments and at wide- 
ly varied levels of activity, responses and stimuli 
of human physical heat regulation were measured 
by gradient calorimetry and by cranial observa- 
tions of internal body temperature. The inadequacy 
of rectal measurements was demonstrated. By 
forced dissociation of cutaneous from internal 
temperatures, by gradient calorimetric recordings 
of sweating and peripheral blood flow, with simul- 
taneous recordings of the temperature stimulus at 
or near the two thermoreceptor sites, skin and in- 
ternal cranial, in hot, warm, comfortable or cold 
environments, at low (20) or high (70 cal. /sec.) 
metabolic rates, proof was obtained that warm im- 
pulses from skin thermoreceptors do not partici- 
pate in the central neural temperature regulation 
of man by sweating, and most likely not in such 
control by vasodilatation, The role of the anterior 
hypothalamic heat center as a terminal sensory 
organ with first neurons for these functions is dis- 
cussed, (Author's abstract) 


8950 
Benzinger, T. H., 
A. W. Pratt, and C. Kitzinger 
THE THERMOSTATIC CONTROL OF HUMAN 
METABOLIC HEAT PRODUCTION. —— Proc. Nat. 
Acad. Sci. U.S.A., 47 (5): 730-739. May 1961. 


By cranial thermometry combined with indirect 
and direct calorimetry, the two mechanisms of 
human "chemical" and "physical" temperature 
regulation have been experimentally resolved in 
terms of metabolic, sudomotor, and vasomotor re- 
sponses of reproducible magnitude to the degree 
of cold-stimulation at thermoreceptive nerve end- 
ings of the skin and warm-stimulation of an ex- 
tremely sensitive, centrally located thermorecep- 
tive organ. The simplest possible neuroanatomical 
basis for explanation of the facts observed has 
been discussed with reference to the findings of 
classical experimental neurosurgery. It is con- 
cluded that the function of the "heat maintenance 
center" in the posterior hypothalamus is synaptic, 
relaying activity of increasing frequency from 
thermoreceptive endings in the skin for increasing 
response by metabolic heat production. This cen- 
ter is indifferent to the stimulus of temperature. 
The "heat loss center" in the anterior hypothala- 
mus, however, acts as a terminal receptor organ 
for temperature, comparable to the retina, the 
anatomically related receptor organ for light. This 
organ controls not only the direct responses to 
heat by vasodilatation and sweating but also through 
a third efferent pathway, afferent to the "heat 
maintenance center’, it indirectly controls, with 
counteracting impulses, the response by metabolic 
heat production to cold-stimulation of the skin. The 
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result of this threefold function is a thermostatic 
performance of astonishing power and precision. 
(Authors' summary) 


8951 

Bering, E. A. 1961 
EFFECT OF BODY TEMPERATURE CHANGE ON 
CEREBRAL OXYGEN CONSUMPTION OF THE IN- 
TACT MONKEY. —— Amer. Jour. Physiol. , 200 (3): 
417-419. March 1961. 


The cerebral oxygen consumption of monkeys 
(Macaca ) has been measured with the ani- 
mals' rectal temperatures varying from 19° to 
37° C. The animals were allowed to remain at the 
experimental temperature for one hour before oxy- 
gen consumption studies were done, Cerebral oxy- 
gen consumption was calculated using the Kety- 
Schmidt nitrous oxide technique for measuring cer- 
ebral blood flow. A linear relationship was found 
between the logarithm of the cerebral oxygen con- 
sumption and the reciprocal of the absolute tem- 
perature (°K) of the body. This held over the en- 
tire temperature range studied with a standard 
deviation about equal to that of the method for 
measuring the cerebral oxygen consumption, (Au- 
thor's abstract) 


8952 

Berne, R. M. 1959 
CARDIODYNAMICS AND THE CORONARY CIRCU- 
LATION IN HYPOTHERMIA.—Annals New York 
Acad. Sci., 80 (2): 365-383. Sept. 14, 1959. 


As judged by pressure pulse contour analysis, 
cardiac work performance and efficiency measure- 
ments, and direct measurements of myocardial 
contractile force, myocardial function in hypother- 
mia appears to be adequate for the work required of 
the heart at reduced temperatures. Severe hypo- 
thermia in cold induces a decrease in coronary re- 
sistance by a direct effect on the coronary vessels 
or possibly by retarding the rate of destruction of a 
vasodilator substance. Myocardial function and 
coronary blood flow are adversely affected by 
artificially induced increases in heart rate in hypo- 
thermia. (Author's summary) (26 references) 


8953 

Bigelow, W. C. 1959 
METHODS FOR INDUCING HYPOTHERMIA AND RE- 
WARMING. —Annals New York Acad. Sci., 80 (2): 
522-532. Sept. 14, 1959. 


There are several methods of surface cooling that 
constitute the alternative method of inducing hypo- 
thermia. These are: immersion in water, cooling 
blankets, packing in ice or ice bags, and irrigation 
of the pleural cavity with cold saline. A discussion 
is presented of the four essential problems arising in 
clinical hypothermia. These are: (1) methods of 
controlling the drift of body temperature; (2) the 
reduction of cardiac irritability; (3) the control of 
rewarming shock; and (4) the occasional bleeding 
tendency that occurs in hypothermia. 


8954 


Blair, D. A., 

W. E. Glover, andI. C. Roddie 
CUTANEOUS VASOMOTOR NERVES TO THE 
HEAD AND TRUNK. —— Jour. Applied Physiol. , 
16 (1): 119-122. Jan. 1961. 


Simultaneous measurements of skin temperature 
of various skin areas of the body were made dur- 
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ing indirect cooling and heating of the body. Cool- 
ing the body caused a much larger fall in the nose 
and finger temperature than in mouth temperature, 
indicating active vasoconstriction in these areas, 
In the ear, cheek, chest and forehead there was 
no evidence of vasoconstriction. Evidence of vaso- 
dilatation in all the skin areas studied was obtained 
when the body was indirectly heated. Blocking the 
vasomotor nerves to the ear resulted in a large 
increase in skin temperature and, during body 
heating, the skin temperature of the normal ear 
did not exceed that of the nerve-blocked ear, It 
was concluded that the changes in ear blood flow 
subserving temperature regulation are mainly due 
to alterations in vasoconstrictor tone. In the chest 
and cheek, cutaneous nerve block did not alter 
skin temperature, yet it reduced the rise in skin 
temperature normally seen during body heating. It 
was concluded that the vasodilatation normally 
seen in these areas is not due to release of vaso- 
constrictor tone, but rather to an active vasodila- 
tor mechanism, mediated through fibers running 
with the cutaneous nerves, (Authors' abstract) 


8955 
Blair, E., 1961 
R. Hook, H. Tolley, and G. E. Bunce 
SERUM GLUTAMIC OXALACETIC TRANSAMINASE 
CONTENT IN HYPOTHERMIA. —— Science (Wash- 
ington), 133 (3446): 105-106. Jan. 13, 1961. 


When the body temperature of pentobarbitalized 
dogs was lowered by surface-immersion technique 
to 27°-26°C,, elevations in serum glutamic oxa- 
lacetic transaminase were found only after a pe- 
riod of prolonged hypothermia (12 hours). When 
the animals were rewarmed, serum levels re- 
turned to normal. Histologic study of organs rich 
in glutamic oxalacetic transaminase revealed no 
necrosis. The cause for the elevations is not 
known, although increased membrane permeability 
secondary to prolonged cold may be a factor. 
(Authors' abstract) 


8956 
Blatteis, C. M., 1958 
and S. M. Horvath 
RENAL, CARDIOVASCULAR AND RESPIRATORY 
RESPONSES AND THEIR INTERRELATIONS 
DURING HYPOTHERMIA.—Amer. Jour. Physiol., 
192 (2): 357-363. Feb. 1958. 


Renal, respiratory, and cardiac functions were 
studied in dogs during hypothermia produced by 
packing in ice. An exponential reduction during 
progressive cooling was observed in the glomerular 
filtration rate, renal blood flow, urine volume, 
minimal tubular excretory capacity of para- 
aminohippurate, and heart rate. The filtration 
fraction was increased during cooling, but de- 
clined abruptly during stable hypothermia at 22° C. 
Tubular reabsorption of water and hematocrit 
values were not affected by hypothermia. Respira- 
tory rate and oxygen consumption fell exponentially 
during cooling, but tended to return towards normal 
during stable hypothermia. Blood pressure changes 
were variable, but showed a general decrease during 
cooling, and recovery during the stable period. The 
observed effects are attributed to the influence of 
cold on all body tissues in accordance with van't 
Hoff's law. 
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8957 
Blumer, W. F. C., 1959 
and J. Cole 
VARIOUS DEGREES OF HYPOTHERMIA IN 
MICE.—Jour. Applied Physiol., 14 (6): 987-989. 
November 1959. 


Some mice were cooled to a deep body tempera- 
ture of 15° C., others in ice for an additional 20 
minutes to 1° C., still others in ice for 45 minutes 
to1° C. The first group showed no impairment 
of central nervous system function; the second 
produced equivocal results; in the third group, 
transitory impairment occurred in skilled mice, 
and in others, slowness in acquiring skill. The 
third group also showed a decrease in weight gain 
and a mortality rate, especially among the heavier 
mice. It is inferred that duration as well as 
intensity of hypothermia is significant, and that 
a critical point is reached after 20 minutes in ice. 
Histological examination revealed no central 
nervous system damage. (Authors' abstract) 


8958 

Boba, A. 1959 
AN ABNORMAL ELECTROCARDIOGRAPHIC PAT- 
TERN AND ITS RELATION TO VENTRICULAR FI- 
BRILLATION (OBSERVATIONS DURING CLINICAL 
AND EXPERIMENTAL HY POTHERMIA).—Amer. 
Hear. Jour., 57 (2): 255-262. Feb. 1959. 


A peculiar wave in the electrocardiogram appeared 
in dogs rendered hypothermic by immersion in a tub 
of ice water. This wave was similar morphologi- 
cally to the wave seen in humans at comparable hy- 
pothermic levels. A numerical correlation exists 
between the appearance of the wave and the incidence 
of ventricular fibrillation, so that the hypothesis 
that this wave should be considered as a premonitory 
sign of ventricular fibrillation seems justified. Hy- 
perventilation does not affect significantly the tem- 
perature at which the wave appears, but it increases 
the margin between this temperature and the temper- 
ature at which ventricular fibrillation eventually 
supervenes. Possible clinical implications of these 
findings are discussed. (Author's summary, modi- 
fied) 


8959 

Boba, A. 1960 
HYPOTHERMIA FOR THE NEUROSURGICAL PA- 
TIENT. —— vii+124 p. Springfield, Illinois: Charles 


C Thomas, 1960. 


The general concepts, the practical applications, 
and the technical details of inducing hypothermia 
are discussed in three chapters. The first chapter 
deals with the mechanisms of cooling and of heat 
transfer from the core to the shell of the body. 
Consideration is given to the effects of hypother- 
mia upon (1) the general metabolism, (2) the car- 
diovascular system (heart rate, blood pressure, 
cardiac output, electrocardiogram, and myocardial 
dynamics), (3) the respiratory system (ventilatory 
mechanics and oxygen transfer), and (4) the central 
nervous system (brain volume, cerebrospinal fluid 
pressure, venous pressure, and inflammatory and 
reparative response patterns to standard injuries). 
With these general concepts as guides, the second 
chapter presents a practical basis for inducing hy- 
pothermia and gives consideration to the following: 
the effect of anesthetic agents on the mechanism 
of cooling; the importance of the interrelationship 
of body mass, cardiac output, and skin circulation 
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3. GENERAL PHYSIOLOGY 


on the determination of rate and depth of body 
temperature changes; the predictability of body 
temperature changes and the degree of reproduci- 
bility; the detection of shivering; the detection of 
metabolic or respiratory acidosis and fluid im- 
balance; and the hazards of hypothermia. In the 
third chapter, a hypothetical case of hypothermia 
is followed from preliminary preparations to the 
rewarming and recovery stage. 


8960 
Boyd, J. W., 
and W. R. Webb 
SERUM AND TISSUE ELECTROLYTE CHANGES 
DURING PROFOUND HYPOTHERMIA. —— Amer. 
Surgeon, 27 (3): 186-192. March 1961. 


Electrolyte changes have been determined by 
serial biopsies of the heart, liver and striated 
muscle and correlated with serum levels during 
profound hypothermia to 5° C. produced by partial 
cardiopulmonary bypass with a heat exchanger. In 
contrast to the changes noted in mild hypothermia, 
potassium increases in the serum and striated 
muscle, whereas the liver reflects tremendous 
losses. Serum calcium shows a reciprocal change. 
Sodium showed a much less dramatic increase 
both in the serum and biopsied tissues. Chloride 
rose in the serum while diminishing in the tissues 
during cooling, but returned toward normal on re- 
warming. None of the observed changes appear to 
be of such magnitude as to disrupt function. (Au- 
thors' summary) (32 references) 
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8961 
Brauer, R. W., 1959 
R. J. Holloway, J. S. Krebs, G. F. Leong, and 
H. W. Carroll 
THE LIVER IN HY POTHERMIA.—Naval Radio- 
logical Defense Lab., San Francisco, Calif. 
(Project no. NM 62-03-60). Technical Report 
USNRDL-TR-307, March 13, 1959. v+58 p. 
AD 214 237 


In the hypothermic rat, the estimated splanchnic 
blood flow decreases more than the cardiac output. 
Rewarming following a period at 22 to 25° C. is 
accompanied by transition from normal to "re- 
stricted"’ hepatic blood flow distribution and in- 
creased hepatic resistance in 40% of the rats. 
Liver volume, increased by about 5% on cooling 
from 38 to 30° C., probably results from a shift 
of fluid into the liver cells. Sulfobromphthalein 
and radioactive chromic phosphate colloid uptake 
are reduced by cooling. Bile flow is sharply 
reduced by hypothermia, but bilirubin concentration 
in bile is either unchanged or slightly increased. 
Cooling from 38 to 30° C. results in a reversible 
shift of blood glucose and blood urea into the liver 
cells, which complicates analysis of liver metab- 
olism. Even after prolonged exposure of whole 
animals to body temperatures near 0° C., virtually 
normal liver function can be restored if livers are 
isolated and perfused with whole blood. The liver 
does not appear to be essential for extra thermo- 
genesis during temperature defense or recovery 
from hypother:. ia. (Authors' summary, modified) 
(47 references) 


8962 

Brendel, W. 1960 
[THE SIGNIFICANCE OF BRAIN TEMPERATURE 
FOR THERMOREGULATION AGAINST COLD. I. 
THE INFLUENCE OF BRAIN TEMPERATURE ON 
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THE RESPIRATORY METABOLISM OF THE DOG 
IN NORMOTHERMIC ENVIRONMENT] Die Bedeu- 
tung der Hirntemperatur fur die Kaltegegenregula- 
tion. I. Der Einfluss der Hirntemperatur auf den 
respiratorischen Stoffwechsel des Hundes in 
thermoindifferenter Umgebung.—— Pflugers Archiv 
fur die gesamte Physiologie (Berlin), 270 (6): 
607-627. In German. 


A method is described for the selective lowering 
of the brain temperature in the dog in the presence 
of normal body temperature and intact spinal cord 
and vagus. Lowering of the brain temperature in 
anesthetized dogs resulted in reduced oxygen 
metabolism, lowered respiratory rate and volume, 
and decreased arterial blood pressure. The 
results rendered improbable the participation of 
cerebral thermoreceptors in the chemical thermo- 
regulation. Moreover, it was possible to show 
compensatory thermoregulatory response in the 
Same dogs to peripheral application of cold stimuli 
to the skin. It is concluded that the cerebral 
thermoregulatory centers function on a reflex 
basis only, responding to the intensity of peripheral 
cold stimulation. 


8963 

Brendel, W. 1960 
[THE SIGNIFICANCE OF BRAIN TEMPERATURE 
FOR THERMOREGULATION AGAINST COLD. II. 
THE INFLUENCE OF BRAIN TEMPERATURE ON 
THE RESPIRATORY METABOLISM OF THE DOG 
UNDER COLD STRESS] Die Bedeutung der Hirn- 
temperatur fur die Kaltegegenregulation. II. Der 
Einfluss der Hirntemperatur auf den respiratorischen 
Stoffwechsel des Hundes unter Kaltebelastung. — 
Pflugers Archiv fur die gesamte Physiologie 
(Berlin), 270 (6): 628-647. 1960. In German. 


The shivering response to cold stress (environ- 
mental temperature, 0° C.) was inhibited in 
anesthetized dogs by lowering the brain temperature 
to 30° C., achieved by separate cooling of the blood 
supply through the carotid arteries. The depres- 
sive action of brain hypothermia was more pro- 
nounced in the dogs which had reacted to cold by 
an increase in metabolism than in dogs kept in 
normothermic conditions. Respiration was af- 
fected to a lesser extent. This contradicts the 
hypothesis that brain hypothermia interrupts 
afferent impulses from peripheral cold receptors. 
An alternate explanation is offered whereby 
hypothermia affects the central synapses of these 
reflexes. 


8964 

Brendel, W. 1960 
[THE SIGNIFICANCE OF BRAIN TEMPERATURE 
FOR THERMOREGULATION AGAINST COLD. III. 
THE INFLUENCE OF BRAIN TEMPERATURE ON 
THE CIRCULATION IN THE DOG] Die Bedeutung 
der Hirntemperatur fur die Kaltegegenregulation. 
III. Der Einfluss der Hirntemperatur auf den 
Kreislauf des Hundes.—Pfliigers Archiv fur die 
gesamte Physiologie (Berlin), 270 (6): 648-656. 
1960. In German. 

Isolated cerebral hypothermia has a peripheral 
vasodilatory effect manifested in a reduction of 
arterial pressure. In contrast peripheral lowering 
of the skin temperature has a vasoconstrictor 
effect, as shown by an immediate rise in arterial 
pressure even after the drop due to preceding 
local brain hypothermia. Vascular tone and 
arterial blood pressure maintained in artificial 
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hypothermia are results of both peripheral and 
cerebral vasomotor components. 


8965 


Bryce-Smith, R., 1960 
H. G. Epstein, and P. Glees 

PHYSIOLOGICAL STUDIES DURING HYPOTHERMIA 

IN MONKEYS.—Jour. Applied Physiol., 15 (3): 440- 


444. May 1960. 


Rhesus monkeys were subjected to hypothermia 
(20° C.) after initial light anesthesia. Heart rate, 
EEG, and minute volumes during spontaneous respi- 
ration were recorded. With cooling there was a pro- 
gressive fall in heart rate, respiratory rate and 
minute volume unrelated to the type of anesthetic 
agent (quantitatively administered ether or intrave- 
nous pentobarbitone). Spontaneous EEG waves dis- 
appeared at 23° C. following initial anesthesia with 
pentobarbitone, but persisted to 19° C. after ether 
anesthesia. Bemegride injected into the hypothermic 
monkeys caused activation of the EEG. It is concluded 
that similar procedures could be applied with safety 
to human subjects for psychiatric purposes. (Authors' 
abstract) 


8966 

Bullard, R. W. 1959 
CARDIAC OUTPUT OF THE HYPOTHERMIC RAT.— 
Amer. Jour. Physiol., 196 (2): 415-419. Feb. 1959. 


As the colonic temperature of ‘he rat was lowered 
the heart rate and cardiac output fell linearly with 
the temperature. The arterial pressure did not fall 
linearly, indicating an increase of total peripheral 
resistance. The increase of hematocrit ratio and the 
effect of cold on blood per se combined to increase 
the in vitro viscosity threefold as the colonic tem- 
perature approached 15 C. It appears from these 
data that the increase in viscosity of the blood is the 
important factor in the increase in total resistance 
to flow and that little change in total or average vas- 
cular geometery took place. However, comparison 
of the local clearance of I from specific extra- 
vascular areas shows that individual vascular geom- 
etries may be changing but in such a fashion as to 
balance out each other. (Author's abstract) (29 
references) 


8967 


Bullard, R. W. 1959 
THE GASEOUS ENVIRONMENT AND TEM- 
PERATURE REGULATION, —Indiana Univ. School 
of Medicine, Indianapolis (Contract DA-49-007- 
MD-947). [Unnumbered report], [March 1, 1959]. 
38 p. AD 211 409 


Nude men were exposed to 5° C. ambient tem- 
perature for 70-minute periods. At selected times 
the subjects breathed air rich in carbon dioxide 
(2.5-6%) or low in oxygen (10-12%) for 10, 20, or 
30-minute periods. Carbon dioxide inhibited 
shivering for periods of 7 to 30 minutes. Upon 
return to room air, shivering increased rapidly 
with metabolism reaching twice control cold- 
exposure values. Oxygen deficiency enhanced 
shivering, increasing metabolism to 1.5 to 2 times 
control cold-exposure values. Upon the return 
to room air shivering activity declined rapidly. 
Rats and 13-lined ground squirrels were exposed 
to a greater degree of oxygen deficiency (4-8% 
oxygen) in an altitude chamber. At these oxygen 
levels a rapid decline in body temperature oc- 
curred. The ground squirrels consistently cooled 
faster than the rats and possessed greater hypoxic 
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survival. That this decrease was of survival 

value could be demonstrated by raising the ambient 
temperature high enough to prevent body cooling. 
This procedure resulted in a marked decrease in 
survival time. The characteristics of the cooling 
curves suggest that the cooling may be of a 
regulated reflex nature. The physiological mech- 
anisms involved in the above responses are de- 
scribed. (Author's abstract) 


8968 
Byon, Y. K., 
and E. F. Adolph 
OXYGEN IN TISSUES DURING DEEP HYPOTHER- 
MIA. —— Jour. Applied. Physiol., 16 (5): 827-839. 
Sept. 1961. 

An oxygen electrode and a thermistor were 
placed in the brain stem, leg muscle, or abdomen 
of a rat cooled to 17-15° C. When the rat was 
thereafter kept at 16°, the electrode usually showed 
a steady current. At 13-11° the apparent POg of 
tissue in most instances diminished during 2-3 
hours. Forced breathing of air or oxygen ordinari- 
ly raised the POg; nitrogen usually lowered it. 
When the apparent POg was not thus raised or 
lowered, the flow of blood to the one tissue being 
examined was evidently inadequate. The heart could 
be stopped reversibly by further cooling to 9-5°; 
and brain POg diminished only gradually at that 
low temperature. Survival was assured by a POg 
that was high and steady, but often occurred also 
after a diminishing or zero POs. In the hypother- 
mic rat, either pulmonary ventilation or systemic 
blood flow or an unidentified factor could limit the 
rat's survival. (Authors' abstract, modified) 
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Carlson, L. D. 19°0 
NONSHIVERING THERMOGENESIS AND ITS EN- 
DOCRINE CONTROL. —— Univ. of Washington De- 
partment of Physiology and Biophysics, Seattle 
(Contract AF 41 (657)-216); issued by Arctic Aero- 
medical Lab., Ladd Air Force Base, Alaska. Tech- 
nical Report no. 60-1, Sept. 1960. 16 p. 


Also published in: Federation Proceedings, 19 
(4, Part II): 25-30. Dec. 1960. 

Nonshivering thermogenesis designates an in- 
crease in heat production by an animal exposed to 
cold without detectable muscle activity as deter- 
mined by the electromyogram. Nonshivering ther- 
mogenesis may exist in varying degrees in the 
rat, rabbit, dog, and man, but only in the rat has 
the effect of cold acclimation in enhancing this 
avenue of heat production been clearly shown, The 
enhanced heat production on cold exposure in a 
curarized animal is brought about by the autonom- 
ic nervous system, and is suppressed by autonom- 
ic blocking agents and by sympatholytic drugs. 
Thyroidectomy reduces the response and confirms 
the role of thyroxin in the cold-acclimated animal. 
In addition, the calorigenic activity of epinephrine 
is potentiated by acclimation and noradrenaline be- 
comes markedly calorigenic. (Author's abstract) 


8970 
Chaffee, R. R. J., 

F. L. Hoch, and C. P. Lyman 
MITOCHONDRIAL OXIDATIVE ENZYMES AND 
PHOSPHORYLATIONS IN COLD EXPOSURE AND 
HIBERNATION. —— Amer. Jour. Physiol., 201 (1): 
29-32. July 1961. 
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3. GENERAL PHYSIOLOGY 8971-8976 


Oxidative enzyme activities and oxidative phos- 
phorylations of the liver mitochondria of a hiber- 
nating species, the golden hamster, and a nonhi- 
bernating species, the albino Wistar rat, were ex- 
amined for changes in response to prolonged cold 
exposure. Succinic and glutamic oxidase, succinic- 
triphenyltetrazolium reductase, and cytochrome 
oxidase activities were measured. The mitochon- 
dria from cold-exposed rats showed no major 
changes (except for a high succinic-triphenyltetra- 
zolium reductase activity), and normal P:O ratios 
(moles of phosphate esterified per gram atom O2 
consumed). In both active and hibernating cold-ex- 
posed hamsters, all oxidative enzymes measured 
at 37° C. were increased in activity, and the P:O 
ratios were normal. The mitochondria of hiber- 
nators contain a temperature-sensitive succinic 
oxidase system; when measured at 7° C. this ac- 
tivity is lower in the hibernators than in active 
cold-exposed animals or control animals. On the 
basis of the criteria used here hibernation does 
not involve a loss of oxidative capacity. (Authors' 
abstract) 


8971 
Chardon, G., 1958 
and D. Bonnet 

[EFFECT OF ARTIFICIAL HYPOTHERMIA ON COR- 
TICAL EXCITABILITY] Action de l'hypothermie pro- 
voquee sur excitabilité du cortex.——Comptes rendus 
de la Société de biologie (Paris), 152 (4): 582-584. 
1958. In French. 

The pattern of response to electrical stimulation of 
the temporal region of the cortex was observed in ar- 
tificially-respirated curarized dogs before, during, and 
after hypothermia produced by immersion in ice water. 
During cooling, the voltage required to produce an ep- 
ileptic pattern was reduced, and the duration of the ep- 
ileptic response was progressively increased. At tem- 
peratures of 20-25° C., the extinction followed by slow, 
high-voltage waves normally seen after the epileptic 
seizure was no longer observed. At 18-19°, no epilep- 
tic response to stimulation occurred. The normal pat- 
tern of response was reestablished by rewarming. 


8972 
Chardon, G., 1959 
and D. Bonnet 

{CORTICAL EXCITABILITY AND INDUCED HYPO- 
THERMIA } Excitabilité corticale et hypothermie 
provoquée.—Comptes rendus de la Scoiété de 
biologie (Paris), 153 (5): 778-780. May 1959. In 
French. 


Ether-anesthetized or non-anesthetized Flaxedil- 
curarized dogs were rendered hypothermic by im- 
mersion in an ice-water bath or by the circulation of 
ice water in the stomach. The animals were artifi- 
cially ventilated throughout the experiment and their 
electroencephalogram (EEG) was registered. At 
normal temperature (about 38° C.) the prolonged 
registration of the EEG during a moderate hyper- 
ventilation showed only slight changes in relation to 
normal tracings. The dogs were very desynchro- 
nized. When the central temperature of the animal 
was artificially decreased to 22-20° C., with moder- 
ate hyperventilation, the EEG disorders become more 
severe especially in the high voltage points, point- 
waves, with the appearance of generalized epileptic 
crises. Induced hypothermia increased the effects of 
hyperventilation on the EEG, and also the cortical 
excitability. 


117 


8973 

Chatonnet, J. 1961 
NERVOUS PATHWAYS IN THE CHEMICAL REGU- 
LATION AGAINST COLD AND THEIR CENTRAL 
CONTROL.—In: Neural aspects of temperature 
regulation, p. 225-254. Ed. by J. P. Hannon and E, 
Viereck. Fort Wainwright, Alaska: Arctic Aero- 
medical Laboratory, 1961. 


A r-view is presented of the literature dealing 
with © role of the nervous system in activating 
heat production in various ways: by increasing 
specific activity of every innervated organ; by non- 
specific reactions of emergency function, i.e. acti- 
vation of sympathetic system and epinephrine secre- 
tion; and by specific and independent system 
activating metabolism and heat production by various 
organs, especially the liver and spanchnic viscera 
without other efficient activity. In spite of various 
investigations in these areas no definite solution has 
yet been found. Various animal experiments are re- 
viewed and current studies with dogs discussed (with 
representative figures) which are concerned with the 
following: (1) control of muscular activity; (2) the 
role of epinephrine secretion; (3) specific calorific 
innervation; (4) direct cooling of the central nervous 
system; and (5) exclusion of central sensitivity by 
means of chlorpromazine and hypothalamic destruc- 
tion. (47 references) 


8974 
Chevillard, L., 1958 
M. C. Arnal, and H. Giono 
[RESPIRATORY AND CARDIAC ACTIVITY IN THE 
COOLED RAT] Activités respiratoire et cardiaque 
du Rat refroidi.—Comptes rendus de la Société de 
biologie (Paris), 152 (2): 251-254. 1958. In French. 


Restrained rats cooled to a temperature of 16- 
18° C. in 1.5-2.0 hours showed an initial increase in 
respiratory frequency and amplitude, a slight initial 
increase in arterial pressure, and in some cases an 
increase in cardiac frequency and amplitude. With 
decreasing rectal temperatures below 35° C., re- 
spiratory and cardiac frequency and amplitude fell 
gradually. Arterial pressure decreased to a stable 
value from 35° to 22° C., but fell rapidly at lower 
temperatures. 


8975 
Chevillard, L., 1958 
M. C. Arnal, and H. Giono 
[THERMOREGULATION IN HEAT AFTER DEEP 
HYPOTHERMIA IN THE RAT] Thermorégulation a 
la chaleur aprés hypothermie profonde chez le Rat.— 
Comptes rendus de la Société de biologie (Paris), 
152 (2): 303-305. 1958. In French. 
Rats exposed to an ambient temperature of 44- 

47° C. 1-5 days after rewarming from hypothermia (15- 
17° C.) were found to exhibit a more pronounced hy- 
perthermia and a shorter survival time than uncooled 
animals, The oxygen consumption and vasodilatory 
response of previously cooled rats during hyperther- 
mia was not different from those of controls, but the 
normal increase in respiratory frequency was de- 
creased or eliminated. It is concluded that the poor 
thermoregulatory response to heating in previously 
cooled rats is due to a suppression of evaporative 
cooling from the respiratory tract. 


8976 

Clark, G. 1961 
HEAT DISSIPATION FUNCTIONS FOLLOWING EX- 
PERIMENTAL ANTERIOR HYPOTHALAMIC LE- 
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SIONS IN CATS.—In: Neural aspects of tempera- 
ture regulation, p. 149-192. Ed. by J. P. Hannon 
and E. Viereck. Fort Wainwright, Alaska: Arctic 
Aeromedical Laboratory, 1961. 


The basic theory that the central nervous mech- 
anisms by which homeotherms maintain their body 
temperature within normal limits, has assumed that 
there are separate regions for integration of those 
activities which enable an animal to increase the 
rate of heat loss and for those which promote heat 
conservation (dual-center concept). The current 
dual-center theory which implies localization of the 
two areas has been validated by the work of Ranson 
and his coworkers. Ranson's basic data are dis- 
cussed by a review of four papers. One paper is a 
report on the partial exploration of the hypothalamus 
with dual electrodes and an RF source of power. The 
other three papers are studies of the effects of vari- 
ous lesions on the thermoregulatory ability of cats. 
Included are representative tabulations, figures, and 
diagrams of the experiments made. Experiments by 
other authors dealing with body temperature as af- 
fected by pyrogens, hypothalamic lesions, are men- 
tioned. It is concluded that in the past two decades, 
since the dual-center theory was thought to be vali- 
dated by exact localization, there has appeared some 
confirmatory work, none of which is crucial, and 
there has also appeared work not explicable in terms 
of the localization proposed. (29 references) 


8977 
Cohn, R., 1958 
and H. L. Rosomoff 
EVOKED ELECTRICAL ACTIVITY OF THE BRAIN 
DURING HYPOTHERMIA: THE VISUAL SYSTEM. — 
A.M.A. Arch. Neurol. and Psychiat., 80 (5): 
554-561. Nov. 1958. 

The electrical response of the visual system of 
cats to photic stimulation was measured during 
progressive hypothermia (to 25° C.) induced by 
immersion in ice water during 100% oxygen breath- 
ing. A progressive decrease in the responsiveness 
of the visual system was observed, with an in- 
crease in the latency and a decrease in the amplitude 
of response. Latency and amplitude of response 
showed a high degree of correlation during the 
cooling-rewarming cycle. The average rate of 
change in the retina was greater than that observed 
in the optic tract, lateral geniculate body, and 
visual cortex. The differential rate of change of 
retinal response was apparently related to tem- 
perature disparites between the eye and the brain. 


8978 
Cook, S. F., 1961 
and R. W. Belknap ; 

COLD INJURY AT THE CELLULAR LEVEL.— 
Univ. of California. Dept. of Physiology, Berkeley; 
issued by Arctic Aeromedical Lab., Fort Wainwright, 
Alaska (Project no. 8237). Technical Report no. 
61-14, Oct. 1961. 14 p. 


The effects of hypothermia on the tissues and 
cells have been investigated. Hypothermia causes 
a significant increase in the metabolic rate (oxygen 
consumption) of liver slices; it significantly de- 
presses the metabolic rate of kidney cortex slices. 
There is strong evidence to suggest that the enzyme 
system responsible for moving pyruvate into the 
tricarboxylic acid cycle is potentiated. Increases 
in wet-dry ratios were seen in liver, kidney, and 
heart; however, they tended to be transitory. It is 
suggested that the ether~-extractable lipid may be 
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affected by hypothermia; this, however, was not 
Statistically significant. Evidence of central nervous 
system damage was also noted; it may be a strain 
difference. (Authors' abstract) 


8979 

Covino, B. G. 1958 
ANTIFIBRILLARY EFFECT OF MEPHENTERMINE 
SULFATE (WYAMINE) IN GENERAL HYPOTHER- 
MIA.——Jour. Pharmacol. and Exper. Therapeutics, 
122 (3): 418-422. March 1958. 


A study was made of the antifibrillary activity of 
mephentermine sulfate during immersion hypother- 
mia in dogs anesthetized with pentobarbital. The 
incidence of ventricular fibrillation during hypother- 
mia was reduced from 91% in 33 control dogs to 37% 
in 19 dogs administered 3-5 mg. of mephentermine/ 
kg. of body weight. Terminal heart and rectal temp- 
eratures were significantly lower in treated dogs. 
Mephentermine administration at a rectal tempera- 
ture of 25° increased arterial pressure, but had no 
effect on heart rate. The pressor effect of mephen- 
termine was apparently unrelated to its antifibrillary 
action, since there was no difference in blood pres- 
sure between dogs developing ventricular fibrillation 
and dogs exhibiting no arrhythmias. The effect of 
hypothermia on plasma potassium, calcium, and pH 
was not affected by mephentermine. 


8980 
Covino, B. G., 1958 
and W. R. Beavers 
CARDIOVASCULAR RESPONSE TO HYPOTHERMIA: 
EFFECT OF COLD ACCLIMATIZATION.—Arctic 
Aeromedical Lab., Ladd Air Force Base, Alaska. 
Technical Report no. 57-27, Jan. 1958. 15 p. 


The cardiovascular response to hypothermia was 
studied in dogs that had been exposed to an environ- 
mental temperature of 0° to -40° C. for periods of 1 
to 4 weeks. When hypothermia was induced by cold- 
water immersion, all dogs conditioned in this fashion 
cooled to significantly lower rectal temperatures than 
did the controls, and showed a reduced incidence of 
ventricular fibrillation in direct proportion to the 
exposure period. Acclimatization to cold appeared 
complete in dogs exposed for a period of 4 weeks. In 
this group, the frequency of ventricular fibrillation 
was reduced to 9% as compared to an incidence of 96% 
in the control dogs. Dogs that were deemed fully ac- 
climatized became deacclimatized after 5 days ina 
warm environment. Both the frequency of ventricu- 
lar fibrillation and the mean lethal rectal tempera- 
ture of this group were the same as those observed in 
the unexposed control group. Cold acclimatization 
does not exert its protective effect by direct action on 
the ventricular myocardium, since the ventricular 
fibrillary threshold is the same in control and accli- 
matized dogs rendered hypothermic. The effect of 
cold acclimatization on the hypothermic heart is be- 
lieved to be mediated by extrinsic cardiac factors. 
(Authors’ summary) 


8981 
Covino, B. G., 1958 
and W. R. Beavers 
CHANGES IN CARDIAC CONTRACTILITY DURING 
IMMERSION HYPOTHERMIA. ——Amer. Jour. 
Physiol., 195 (2): 433-436. Nov. 1958. 


Cardiac contractility during immersion hypother- 
mia was determined in anesthetized dogs by attach- 
ment of a strain gauge arch to the left ventricle. 
Contractile force was found to increase three-fold 
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during cooling to 27.5-25.0° C., while heart rate 
decreased three-fold. Below 25° the amplitude of 
contraction decreased, but was still greater than con- 
trol values at 20° C. Contractile force was not af- 
fected by artificially-produced increases in heart 
rate or by reduction of circulating blood volume 
through hemorrhage. Both the left intraventricular 
and arterial pressures decreased gradually during 
progressive hypothermia, suggesting a diminished 
stroke volume despite the increase in heart contrac- 
tile force. Perfusion of isolated rabbit hearts with 
cold fluid increased the contractile force a maximum 
2.5 times at 20°. It is concluded that the increased 
force of cardiac contraction during hypothermia is 
due to a positive inotropic eifect of cold. 


8982 
Covino, B. G., 

and J. P. Hannon 
MYOCARDIAL METABOLIC AND ELECTRICAL 
PROPERTIES OF RABBITS AND GROUND SQUIR- 
RELS AT LOW TEMPERATURES.—aAmer. Jour. 
Physiol., 197 (2): 494-498. Aug. 1959. 

When perfused in vitro with Krebs-Henseleit so- 
lution both rabbit and arctic squirrel hearts exhibit 
similar contraction rates in a temperature range of 
35°-25° C. Below 25° C. the rabbit heart was more 
susceptible to the present effect of cold. A reduction 
in temperature produced a much more pronounced 
depression in diastolic ventricular excitability in the 
rabbit than in the ground squirrel. At any given 
temperature, both species had quite similar in vitro 
coronary flow rates. As the perfusion fluid was 
cooled, however, flow rates of both species were 
markedly lowered. Ventricular tissue removed from 
rabbits with rectal temperatures of 15° C. showed 
that a conversion of ATP to ADP had occurred. Low- 
ering the body temperature to 15’ C. in squirrels 
had no effect on ventricular ATP levels. At both nor- 
mal and hypothermic temperatures, the total ventric- 
ular nucleotide content was much higher in squirrels 
than in rabbits. At 38° and at 15° C. squirrels ex- 
hibited a higher glutamic but a lower beta-hydroxy- 
butyric, malic and succinic oxidase activity than rab- 
bits. (Authors abstract) 


1959 


8983 
Csaba, B., 

T. Szildgyi, E. Szabé, and G. Bot 
EFFECT OF HYPOTHERMIA ON PHOSPHORYLASE 
ACTIVITY IN THE LIVER. —— Acta physiologica 
Academiae scientiarum hungaricae (Budapest), 

18 (1): 31-35. 1960. In English. 


Rats cooled to a rectal temperature of 18-20° C, 
by means of cracked ice demonstrated a decrease 
in liver phosphorylase activity. The deeper and 
more prolonged the hypothermia, the greater the 
diminution of enzyme activity. This decrease of 
liver phosphorylase activity was not irreversible, 
as rewarmed animals exhibited enzyme activities 
identical with those found in normothermic rats, 
Adrenaline administered to normothermic animals 
also produced a decrease in liver phosphorylase 
activity. As a consequence of the lower initial ac- 
tivity, the percentage increase was even more 
marked in hypothermic than normal rats. The hy- 
pothermia-induced decrease in liver phosphorylase 
activity was not due to impairment of the phos- 
phorylase enzyme system, but to the lack of adren- 
aline and, presumably, to. the lack of glycogen. 
(Authors' summary, modified) 
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8984 
Cutt, R. A., 
and W. L. Gulick 
THE EFFECTS OF ABNORMAL BODY TEMPERA- 
TURE UPON THE EAR: HEATING. —— Annals 
Otol. Rhinol. and Laryngol., 69 (4): 997-1005. Dec. 
1960. 


Guinea pigs made hyperthermic while the tem- 
perature of the cochlea remained constant showed 
a progressive impairment of cochlear response to 
sound at body temperatures above 40° C. No sig- 
nificant recovery of cochlear response was effected 
by return to normal body temperature before death. 
The decrease in cochlear response during hyper- 
thermia was similar to that previously observed in 
hypothermia (below 32° C.). 


1960 


8985 
D'Amato, H. E., 

S. Kronheim, and B. G. Covino 
CARDIOVASCULAR FUNCTIONS IN THE DOG 
REWARMED RAPIDLY AND SLOWLY FROM DEEP 
HY POTHERMIA.—-Amer. Jour. Physiol., 198 (2): 
333-335. Feb. 1960. 


Heart rate, blood pressure, cardiac output, and 
cardiac minute work were measured in pentobarb- 
italized dogs prior to induction of hypothermia at 
rectal temperatures of 25° C. or 20° C., and fol- 
lowing rapid rewarming in warm water or slow re- 
warming by wrapping in heated sheeting. During 
rapid rewarming from either 25° C. or 20° C. no 
consistent failure in recovery of normal cardio- 
vascular function was observed, although 1 out of 10 
dogs did suffer cardiovascular collapse during rapid 
rewarming. Slow rewarming from 25° C. and 20° C. 
resulted in consistent failure of some or all of these 
functions to recover to prehypothermic levels. 
Moreover, 5 out of 15 slowly rewarmed dogs suf- 
fered cardiovascular collapse during the rewarming 
process. In five dogs slowly rewarmed from 20° C. 
saline was infused into the superior vena cava. This 
procedure resulted in moderate increases in blood 
pressure but dramatic increases in cardiac output 
and minute work (200% and 270%, respectively), 
thereby negating myocardial failure as the primary 
cause of the occasionally observed cardiovascular 
failure. This depression of cardiovascular function 
appears more likely to be related to a peripheral 
vascular phenomenon, perhaps a decrease in effec- 
tive circulating blood volume. (Authors' abstract, 
modified) 


1960 


8986 
D'Amato, H. E., 
and B. O. Covino 

EVALUATION OF VARIOUS REWARMING TECH- 
NIQUES FOLLOWING GENERAL AND LOCAL 
HYPOTHERMIA.—tTufts Univ. Dept. of Pharma- 
cology, Medford, Mass.; issued by Arctic Aero- 
medical Lab., Ladd Air Force Base, Alaska. 
Technical Report no. 59-10, Feb. 1960. 20 p. 


General hypothermia studies were conducted on 
dogs in order to gather data as to the relationship 
between the rate of rewarming and completeness of 
recovery of cardiovascular functions. Rapid re- 
warming of the whole animal from deep hypothermia 
resulted in less frequent cardiovascular crises. 
The cardiovascular crisis, when it did occur, was 
not primarily of cardiac origin, but appeared to be 
of a peripheral vascular nature. Studies of frost- 
bite in rabbits were conducted to study the response 
of local body temperature to subzero air tempera- 
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tures and to evaluate the relative merits of various 
rewarming techniques in ameliorating the effects of 
frostbite so induced. Rapid rewarming of a frost- 
bitten limb was associated with the least degree of 
permanent damage in rabbits. (Authors' abstract) 


8987 
Davis, T.R.A., 1959 
D. R. Johnston, and F. C. Bell 
SOME CHARACTERISTICS OF SHIVERING IN 
MAN.—Army Medical Research Lab., Fort Knox, 
Ky. (Project no. 6-64-12-028). Report no. 383, May 
21, 1959. ii+14 p. 


The variability of onset of shivering between indi- 
viduals does not appear to correlate with size, 
surface area, latitude of origin or any particular 
skin temperature or rectal temperature. After its 
onset, shivering is maintained in a cyclical manner 
which does not appear to correspond with variations 
of rectal or skin temperature. The development of 
shivering correlates significantly with the falling skin 
temperature and not at all with changes in rectal 
temperature. Fleeting inhibition of shivering by 
physical and psychical means is readily obtainable. 
Such inhibition is usually followed by compensatory 
increased activity. The stimulus for shivering in the 
physiologic range of core temperature appears to be 
dependent upon the difference between the tempera- 
ture of skin receptors and central temperature. 
(Authors' abstract and conclusions) 


8988 
Davis, T. R. A., 1960 
D. R. Johnston, F. C. Bell, and B. J. Cremer 
REGULATION OF SHIVERING AND NONSHIVERING 
HEAT PRODUCTION DURING ACCLIMATION OF 
RATS.—Amer. Jour. Physiol., 198 (3): 471-475. 
March 1960. 


Two fractions of the increase in oxygen consump- 
tion produced in rats by acclimation to temperatures 
of 2-13° C. were studied through treatment with cu- 
rare or diathermy. Diathermy, which raised core 
temperature without raising skin temperature, re- 
placed part of the cold-induced increase in oxygen 
consumption. The portion of increased oxygen con- 
sumption which was not eliminated by diathermy was 
assumed to be controlled by skin temperature. The 
administration of curare eliminated this fraction in 
the early stages of acclimation, when shivering was 
present. As acclimation progressed, and shivering 
was apparently replaced by another peripherally 
regulated heat source, the effect of curare and dia- 
thermy On oxygen consumption was decreased. 


8989 

Dzhalilov, M. M. 1958 
SECRETORY FUNCTION OF THE STOMACH IN HY- 
PERTHERMIA, —Bull. Exper. Biol. and Med., 45 (2): 
198-202. Feb. 1958. 


The secretory function of the stomach in response 
to various digestive stimuli was studied in dogs a 4- 
hour period of hyperthermia (38-39.5° C.). Hyper- 
thermia was found to produce an increase in the 
latent period of gastric secretion, and decrease in the 
volume of gastric secretion, digestive power, and 
acidity of the gastric juice. Free hydrochloric acid 
was absent from the gastric juice, and the solid con- 
tent of the juice was increased, while the water con- 
tent was reduced. Gastric secretion returned to nor- 
mal within a week after the hyperthermic exposure. 
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8990 

Eagan, C. J. 1961 
REACTIVE ERROR IN THE MEASUREMENT OF 
RECTAL TEMPERATURE IN THE COLD.—Arctic 
Aeromedical Lab., Fort Wainwright, Alaska. Tech- 
nical Note no. AAL-TN-59-20, March 1961. 11 p. 


The reliability of rectal temperatures measured in 
the cold, using clinical mercury thermometers at 
various temperatures prior to insertion, has been as- 
sessed. It has been shown that the reactive error in 
measurement (defined by Burton, 1954) may be as 
great as 1.0° C; the more usual value is approxi- 
mately 0.3 C. A new term, "interactive error", has 
been defined, as a means of convenient reference to 
error caused by a general change in the condition of 
an animal at the time of measurement. The impli- 
cations of these two types of error to physiological 
measurements in general are discussed. (Author's 
summary) 


8991 
Euler, C. von, 1958 
and U. Soderberg 
CO-ORDINATED CHANGES IN TEMPERATURE 
THRESHOLDS FOR THERMOREGULATORY RE- 
FLEXES.—Acta physiologica scandinavica (Stock- 
holm), 42 (2): 112-129, Feb. 4, 1958. 


Threshold temperatures for onset and cessation of 
shivering and cutaneous vasoconstriction were deter- 
mined in lightly anesthetized cats and rabbits during 
various conditions of stimulation. Heating of the 
anterior hypothalamus generally produced vasodila- 
tation of the cutaneous vessels of ears and pads, and 
inhibition of shivering during exposure to cold. 
Electrical stimulation of the brain stem tegmentum, 
pinna reflexes, and nociceptive stimulation, which 
activated both the motor system and cortical elec- 
trical activity, raised the temperature at which hy- 
pothalamic inhibition of vasoconstrictor activity oc- 
curred and at which shivering appeared. Continuous 
infusion of adrenaline or noradrenaline produced a 
similar increase in the threshold temperature for 
shivering, while heating or cooling of the ears had 
no apparent effect. Inhalation of 7.9% oxygen in ni- 
trogen caused a complete inhibition of shivering, and 
lowered body temperature, while pure oxygen 
breathing increased shivering activity. It is sug- 
gested that the effect of changes in the oxygen con- 
tent of inspired air is due to the action of peripheral 
chemoreceptors, since changes in carbon dioxide 
tension had less effect. Stimuli which inhibited the 
activity of the motor system and evoked synchro- 
nized cortical activity, such as stroking the back of 
the animal, lowered threshold temperatures and pro- 
duced a slight fall in body temperature. 


8992 

Euler, C, von 1961 
PHYSIOLOGY AND PHARMACOLOGY OF TEMPER- 
ATURE REGULATION. — Pharmacol. Reviews, 
13 (3): 361-398. Sept. 1961. 


A comprehensive review of the literature on 
temperature regulation since the end of the 18th 
century is presented, with special reference to in- 
formation concerned with the action of drugs on 
the body thermostat. The physiology of the body 
thermostat and its governor is discussed in sec- 
tions on vasomotor and sudomotor reactions, shiver- 
ing, the hypothalamic thermodetectors, the power of 
the regulating system, the governor, and general 
pharmacological aspects. The setting of the body 
thermostat under certain environmental conditions 
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is discussed in sections on fever, antipyretics, ex- 
ercise, diurnal variations, emotions, interactions 
between homeostatic mechanisms and pharmacolog- 
ical aspects of the setting mechanisms, (323 refer- 
ences) 


8993 
Farrand, R. L., 1959 
and S. M. Horvath 
BODY FLUID SHIFTS IN THE DOG DURING HYPO- 
THERMIA,.—Amer. Jour. Physiol., 197 (2): 499-501. 
Aug. 1959. 


The rectal temperature of dogs was reduced to 
27° C. and stabilized at this level for a period of at 
least 3 hours. The heart rate, blood pressure, respi- 
ration rate, blood volume, extracellular volume (thi- 
ocyanate space), and total body water (antipyrine 
space) were recorded during the reduction in temper- 
ature and the period of stable body temperature. No 
change was observed in the mean arterial pressure 
during any period of hypothermia; the heart rate de- 
creased exponentially during the reduction in body 
temperature but remained constant during the stable 
period. Blood volume increased during the initial 
stages of hypothermia (33° C. to 36° C.) and re- 
mained at this level. Hematocrit and erythrocyte 
volume followed the same pattern as total blood 
volume, with no alteration in the plasma volume. 
There were no shifts in the extracellular or intra- 
cellular volumes at any time during the hypothermic 
state. (Authors' abstract) 


8994 
Fedor, E. J., 1958 
B. Fisher, and E. R. Fisher 
OBSERVATIONS CONCERNING BACTERIAL DE- 
FENSE MECHANISMS DURING HYPOTHERMIA,— 
Surgery, 43 (5): 807-814. May 1958. 


A study was made of the antibacterial defense 
mechanism in anesthetized dogs cooled to a temper- 
ature of 23-24° C. for up to 8 hours. Leukocyte 
counts were performed after 1, 4, and 8 hours of 
hypothermia, and 1-24 hours after a temperature of 
29° was reached during rewarming. Total leuko- 
cytes were decreased by 69-70% after 1 hour of 
hypothermia, but had begun to increase at 4 hours. 
The leukocyte count was normal or above normal in 
most animals after 8 hours, and continued to in- 
crease after rewarming. The total neutrophil count 
paralleled the total leukocyte count, but the number 
of band neutrophils showed a marked progressive 
increase throughout the period of observation. Lym- 
phocytes were increased relative to total leukocytes, 
but the total number of lymphocytes was decreased. 
The percentage of eosinophils showed little change 
during hypothermia, but decreased during rewarm- 
ing. Erythrocytes were increased during hypother- 
mia and after rewarming. No significant change was 
found in the phagocytic index number. Electro- 
phoretic patterns of plasma revealed no change in 
phagocytic promotion factors. It is concluded that 
the bacterial defense mechanisms studied are not 
depressed during hypothermia and rewarming. 


8995 
Fedor, E. J., 1959 
and B. Fisher 
SIMULTANEOUS DETERMINATION OF BLOOD VOL- 
UME WITH Cr°! AND T-1824 DURING HY POTHER- 
MIA AND REWARMING.—Amer. Jour. Physiol., 196 
(4): 703-705. April 1959. 
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Dogs lightly anesthetized with ether, maintained 
at 23-24° C. for two hours and rewarmed, were sub- 
jected to simultaneous determinations of red cell 
volume (Cr51) and plasma volume (T-1824). Red cell 
volume values were unchanged during the course of 
the experiment. Plasma volumes were significantly 
decreased during hypothermia and were transiently 
elevated during rewarming. Twenty-four hours after 
rewarming, total blood volume and plasma volume 
values were not significantly different from control 
values. It would seem that circulatory failure (re- 
warming shock) is not a usual feature of rewarming 
following hypothermia of two hours duration. (Au- 
thors' abstract) 


8996 
Fernandez, C., 1958 
H, Singh, and H. B. Perlman 

EFFECT OF SHORT-TERM HYPOTHERMIA ON 
COCHLEAR RESPONSES,—University of Chicago, 
Illinois; issued by School of Aviation Medicine, Ran- 
dolph Air Force Base, Texas. Report no. 58-65, 
May 1958. 15 p, 


Hypothermia from 38 to 20° C. was induced in 37 
anesthetized guinea pigs. Cochlear microphonics 
(CM) and neural components (Nj, Ng) were recorded 
from first turn with differential electrodes. The la- 
tency of CM remained constant while the latency of 
N, and No, measured from beginning of CM to the 
peaks, increased 1.3 to 2.3 msec., respectively. 
Thresholds of CM increased 10 decibels and those of 
N, 45 decibels, Amplitude of CM was reduced by 
about 8 decibels, No disappeared at 23°C., and Ny 
was still detectable at 20° C. N, and Noy showed con- 
siderable temporal dispersion. Reversibility of all 
these parameters lagged during warming. Resistance 
of cochlear microphonics and neural components to 
oxygen deprivation increased as temperature dropped. 
(Authors' abstract) 


8997 
Feszt, G., 1959 
M. Giindisch, and T. Feszt 

[RESEARCH ON THE ENZYME ACTIVITY IN THE 
TISSUES OF ANIMALS SUBJECTED TO HYPO- 
THERMIA AND ARTIFICIAL HIBERNATION] 
Cercetari asupra activitatii enzimatice tisulare 
la animale supuse hipotermiei si hibernatiei 
artificiale.—Studii si cercetari de fiziologie 
(Bucuresti), 4 (2): 151-157. 1959. In Rumanian, 
with French summary (p. 156). 


Alkaline and acid phosphatase and lipase activity 
in the organs of white rats subjected to hypothermia 
were studied by histochemical methods. In addition, 
the effect of chlorpromazine, alone or in combina- 
tion with promethazine and Dolantin, on these en- 
zymes was studied. The intensification of alkaline 
phosphatase activity, observed in cooled animals, 
is moderately suppressed by drug-induced hypo- 
thermia, whereas the decrease of acid phosphatase 
activity is more pronounced following drug treat- 
ment. Lipase is slowly activated in the liver and 
lungs of the hypothermic animal during artificial 
hibernation. These enzyme modifications are re- 
lated to the metabolic exchange during hypothermia 
and artificial hibernation. 


8998 
Fisher, B., 1258 
E. J. Fedor, and S. H. Lee 
REWARMING FOLLOWING HYPOTHERMIA OF 
TWO TO TWELVE HOURS. Il. SOME METABOLIC 
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EFFECTS.—Annals Surg., 148 (1): 32-43. July 
1958. 


Ether-anethetized dogs were cooled by immersion 
in cold water, maintained at a temperature of 24° C. 
for 2, 4, 8, or 12 hours, and rewarmed in a water 
bath. Blood samples were taken during hypothermia 
and 1-24 hours after rewarming. Hematocrit values 
were increased during hypothermia, but returned to 
normal promptly after rewarming in animals cooled 
for up to 4 hours, and progressively slower in ani- 
mals cooled for longer periods. Hematocrit values 
dropped below normal as the post-cooling interval 
increased. Plasma specific gravity was unchanged 
during hypothermia, but decreased after rewarming. 
Whole blood specific gravity was increased during 
hypothermia in animals cooled more than 2 hours, 
and decreased below normal after rewarming in all 
groups. Clotting time was prolonged during hypo- 
thermia, but returned to normal after rewarming. 
Prothrombin time was unchanged during cooling, 
but was slightly prolonged after rewarming in ani- 
mals cooled for 4 or more hours. Blood pH was 
decreased during cooling, and returned promptly to 
normal after rewarming. No significant changes in 
blood lactate, amino acids, or electrolytes were 
observed during cooling or rewarming, but pyruvate 
was decreased during hypothermia. It is concluded 
that hypothermia for short periods followed by re- 
warming has no permanent physiological effect. 
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Freeman, W. J. 1961 
A CRITIQUE OF THE DOCTRINE OF "CENTERS" 
IN TEMPERATURE REGULATION.—In: Neural 
aspects of temperature regulation, p. 255-294, 
Ed. by J. P. Hannon and E, Viereck. Fort Wain- 
wright, Alaska: Arctic Aeromedical Laboratory, 
1961. 


A historical survey is presented of various 
attempts to define the location and properties of 
temperature regulation centers. Examples are 
given of three experiments used in the classical 
approach to these questions involving three tech- 
niques (recording, stimulation, ablation) which 
provided negative results. Included are representa- 
tive diagrams and figures of these experiments. 
Where the available evidence indicates the existence 
of a center in the classical sense, this can no longer 
be regarded as satisfactory. For, if it is demon- 
strated that stimulation of a given structure pro- 
duces shivering, or even feeding, non-feeding, etc., 
it indicates that the stimulus evoking this is not 
normally present in the brain. Various parts of the 
brain may not be so organized as to subserve partic - 
ular functions through the increased activity of 
particular parts, the other parts then remaining 
quiescent. It is suggested that during most reflex 
activity, virtually all brain parts are active, that 
each part of the brain contributes some basic ele- 
ment to all types of reflex activity, and that dis- 
tinctive spatial-temporal patterns of behavior are 
determined largely by the pattern of sensory stimu- 
lation, which is maintained before and during the 
activity. 
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Freeman, W. J., 1960 
and A. Hemingway 

NERVOUS CONTROL OF SHIVERING. VIII. 

FURTHER OBSERVATIONS ON BRAINSTEM UNIT 

POTENTIALS DURING SHIVERING.—Univ. of 

Calif. School of Medicine, Los Angeles; issued by 
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Arctic Aeromedical Lab., Ladd Air Force Base, 
Alaska. Technical Report no. 58-4, July 1960. 
ii+26 p. 

In 88 cats, during shivering elicited by cooling 
the skin under pentobarbital, continually active unit 
potentials were sought in various brainstem areas 
with stainless steel microelectrodes. Association 
with shivering was established by warming the skin 
to inhibit both shivering and the unit, and then by re- 
evoking shivering and the unit by re-cooling the 
skin. This procedure was done two or more times 
for most units. Shivering and all unit potentials 
associated with shivering were found to be tran- 
siently inhibited by a brief nociceptive stimulus 
applied to the skin. This was used as an additional 
test for some units. "Active'' points were marked 
by electrolytic deposits of iron. Of 52 points, 14 
were in the nucleus of the field of Forel, 11 in the 
central tegmental fasciculus, 5 in the tectospinal 
tract, and 10 in the lateral reticular nucleus of the 
medulla and the adjacent white matter. The remain- 
ing 12 were scattered among such structures as the 
facial nerve and the brachium conjunctivum. No 
"active" points were found in any part of the red 
nucleus, cerebral peduncles, or inferior olives. A 
review of anatomical studies in the literature and of 
data from this study on the size, shape, and location 
of the unit potentials indicates that a fiber tract, 
which is active during shivering, descends from the 
nucleus of the field of Forel in the central tegmental 
fasciculus and joins with the rubrospinal tract to 
pass to or through the lateral reticular nucleus 
of the medulla. The functional characteristics 
of the units indicate that they are involved in 
the coordination of muscular movements in shivering 
rather than in the central potential of shivering. 
(Authors’ abstract) 


9001 
Freeman, W. J., 1961 
D. G. Stuart, and A. Hemingway 

NERVOUS CONTROL OF SHIVERING. X. ROLE OF 
THE FIELDS OF FOREL IN SHIVERING.—Univ. of 
California. School of Medicine, Los Angeles: 
issued by Arctic Aeromedical Lab., Fort Wain- 
wright, Alaska. (Project no. 8238-22). Technical 
Report no. 60-27, Oct. 1961. 12 p. 


It is known that neurons in the nucleus of Forel 
(an anterior extension of the mesencephalic 
reticular formation into the space bounded dorsally 
by the thalamus, laterally by the cerebral peduncle, 
and medially by the periventricular gray matter of 
the dorsal hypothalamus) and the central tegmental 
fasciculus are active during shivering. In this 
study, bilateral lesions were placed in either of 
these 2 regions in 35 cats. Their ability to main- 
tain normal rectal temperature in response to ex- 
ternal cooling was tested at intervals up to 3 weeks 
or more. In 10 of these cats, a test was made of 
the ability to raise rectal temperature from 32 C. 
to normal by shivering before and after the lesions. 
In six cats, quantitative measures of oxygen con- 


sumption rates were made during cold stress before | 


and after the lesions. The results indicate that the 
lesions did not impair the shivering response, ex- 
cept in cats with postoperative respiratory infec- 
tions or diminished food intake, and then only after 
the development of cachexia. (Authors' abstract) 


9002 
Fregly, M. J., 196i 
P. F. Iampietro, and A. B. Otis 


EFFECT OF HYPOTHYROIDISM ON HEAT PRO- | 
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3. GENERAL PHYSIOLOGY 


DUCTION AND LOSS DURING ACUTE EXPOSURE 
TO COLD. —— Jour. Applied Physiol., 16 (1): 127- 
132, Jan. 1961. 


Thyroidectomy (propylthiouracil treatment) and 
adrenalectomy increased the rate of cooling of 
rats restrained and subjected to air at 5°C. At the 
same colonic temperature during cooling, both thy- 
roidectomized and adrenalectomized rats maintained 
higher skin temperatures than control rats, Heat 
production (measured by oxygen consumption) was 
determined for thyroidectomized and control rats 
only. At the same colonic temperatures during 
cooling, thyroidectomized rats had the same heat 
production as controls. However, heat loss at a 
given colonic temperature during cooling was great- 
er for thyroidectomized than for control rats, The 
inability of thyroidectomized rats to tolerate cold 
as well as control rats under these conditions was 
almost entirely due to a more rapid loss of body 
heat. The cause of failure of heat conservation 
may be related to changes in vascular reactivity 
induced by the hypothyroid state. (Authors' 
abstract) 


9003 
Fregly, M. J. 1960 

INTERACTION OF ADRENAL AND THYROID HOR- 
MONES iN MAINTENANCE OF BODY TEMPERA- 
TURE OF RATS EXPOSED TO CCLD. Univ. of 
Florida. Coli. of Medicine, Gainesville; issued by 
School of Aviation Medicine, Brooks Air Force 
Base, Tex. Report no. 60-47, May 1960. 15 p. 

Also published in: Amer. Jour. Physici., 199 (3): 
437-444. Sept. 1960. 

The effects of cortisone acetate and thyroxine on 
colonic cooling rate (CCR) were studied in re- 
strained, adrenalectomized rats exposed to an am- 
bient temperature of 5°C. The rapid CCR of ad- 
renalectomized rats was reduced but not restored 
to normal by the administration of thyroxine or 
cortisone acetate alone, while simultaneous adminis- 
tration of cortisone acetate with graded doses of 
thyroid stimulating hormone (TSH) also resulted in 
a greater reduction of CCR than did either treat- 
ment alone. Cortisone acetate did not appear to 
interfere with either tissue utilization of thyroxine 
or with the thyroid gland response to TSH adminis- 
tration. Comparison of the potencies of a syn- 
thetic (dexamethasone) and a naturally occuring 
steroid (progesterone) with that of cortisone ace- 
tate indicated that dexamethasone was 700 times 
more potent, and progesterone only one-third as 
potent as cortisone acetate. 


9004 
Fuhrman, F. A., 1961 

G. J. Fuhrman, D. A. Farr, and J. H. Fail 
RELATIONSHIP BETWEEN TISSUE RESPIRATION 
AND TOTAL METABOLIC RATE IN HYPO- AND 
NORMOTHERMIC RATS. —— Amer. Jour. Physiol., 
201 (2): 231-234. Aug. 1961. 

The mean metabolic rate of anesthetized and 
non-anesthetized rats at a body temperature of 
18° C. was about 25% that measured at 38° C. 
Rates of oxygen consumption of skeletal muscle, 
skin, liver, kidney, and brain were determined in 
Krebs medium III at 38° and 18° C. The sum of 
the rates of respiration of these organs was then 
obtained at both temperatures (equal to the sum 
of the products of tissue respiration and organ 
weight). At 38° C. the oxygen consumption of these 
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organs was 72.5% of the metabolic rate of the 
whole animal at that temperature, while at 18° C. 
the sum of the organ respiration was 106% of the 
metabolic rate. This may be accounted for by a 
decrease in the mass of metabolically active tis- 
sue during hypothermia and by a low temperature 
coefficient for the respiration of muscle. (Authors' 
abstract, modified) 


9005 
Fusco, M, M., 

J. D. Hardy, and H. T. Hammel 
INTERACTION OF CENTRAL AND PERIPHERAL 
FACTORS IN PHYSIOLOGICAL TEMPERATURE 
REGULATION, ——Amer. Jour. Physiol. , 200 (3): 
572-580. March 1961. 

To evaluate the relative importance of central 
and peripheral factors in physiological temperature 
regulation, calorimetric measurements of thermal 
and metabolic responses in the unanesthetized dog 
to localized heating of the supraoptic and preoptic 
regions were made at various environmental tem- 
peratures. At all temperatures, heating the hypo- 
thalamus caused an imbalance in the over-all heat 
exchange, and lowered core temperature by 0.8°- 
1.0° C, In a neutral environment, this was effected 
by a 30-40% depression of the resting rate of heat 
production. In a cool environment, heating inhibited 
shivering so that heat production, relative to heat 
loss, was low. In a warm environment, vigorous 
panting and vasodilatation were elicited, thereby 
increasing heat loss. On cessation of heating, 
shivering occurred in response to the lowered core 
temperature, but differed in intensity depending up- 
on the peripheral thermal drive. Reapplication of 
heating suppressed shivering in all cases. From 
these data some quantitative estimates were made 
of the sensitivity of the hypothalamic thermoregu- 
latory "centers", and of the interaction and rela- 
tive contributions of central and peripheral control. 
(Authors' abstract) 


9006 
Gerola, A., 

H. Feinberg, and L. N. Katz 
MYOCARDIAL OXYGEN CONSUMPTION AND COR- 
ONARY BLOOD FLOW IN HYPOTHERMIA. —Amer. 
Jour. Physiol., 196 (4): 719-725. April 1959. 

Effects of hypothermia (at 32° and 27 C.) were 
detern.ined in open-chest anesthetized dogs prepared 
for measurement of total coronary flow and myocar- 
dial oxygen consumption. When hypothermia was 
induced at any fixed cardiac output, cardiac oxygen 
consumption and heart rate declined while blood 
pressure remained constant. Cardiac external me- 
chanical efficiency increased at the same time. Hy- 
pothermia did not alter the realtionship between the 
myocardial oxygen requirement and the total cardiac 
effort as indicated by the product of blood pressure 
times heart rate. Without regard to the large indi- 
vidual variability, the coronary venous oxygen rose; 
thus the general trend during the induction of hypo- 
thermia was a decline in the coronary arteriovenous 
oxygen difference, the percentage oxygen extracted 
by the heart and the ratio of cardiac oxygen consump- 
tion to oxygen availability. The coronary venous ox- 
ygen content and the coronary arteriovenous oxygen 
difference remained fairly constant as the cardiac 
effort and its oxygen requirement varied during hy- 
pothermia just as in the control period. Thus coro- 
nary flow was the only means of adjusting to the al- 
tered cardiac oxygen need in both periods. (Authors' 
abstract) (26 references) 
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9007 
Glaser, E. M., 1959 
M. S. Hall, and G, C. Whittow 
HABITUATION TO HEATING AND COOLING OF THE 
SAME HAND.—Jour. Physiol. (London), 146 (1): 
152-164. April 23, 1959. 


The sensations and responses which accompany 
immersion of a hand at 47° C, and at 4° C. were 
abolished or greatly diminished after repeated im- 
mersions of one hand at both these temperatures for 
9-15 days. Sensations and responses during control 
immersions of the opposite hand were affected. The 
results suggest the possibility that in man adaptation 
to heat and to cold can be retained at the same time. 
There was no evidence that any localized change in 
the hand could have caused the diminution of re- 
sponses observed, and the underlying mechanism 
appeared to be habituation. After the responses to 
immersions at 47° and at 4° C, had diminished, 75 
mg. of chlorpromazine by mouth caused them to re- 
turn towards normal, which conforms to previous 
findings that this drug inhibits habituation, Further 
evidence was obtained that anxiety or changes of 


interest may inhibit habituation. (Authors' summary) 


9008 

Goldberg, L.I. 1958 
EFFECTS OF HYPOTHERMIA ON CONTRACTIL- 
ITY OF THE INTACT DOG HEART.—Amer. Jour. 
Physiol., 194 (1): 92-98. July 1958. 


Ventricular contractility was measured directly 
in dogs by attachment of a strain gauge arch to the 
myocardium and indirectly by observation of left 
and right atrial, pulmonary, and femoral arterial 
pressures during progressive hypothermia pro- 
duced by extra-corporeal blood cooling. Marked 
increments in heart contractile force and a reduc- 
tion in the rates of contraction and relaxation were 
observed during cooling. Myocardial depression 
occurred in several cases at temperatures near 
20° C., with extreme bradycardia. Total sym- 
pathetic block produced by epidural injection of 
procaine and infusion of hexamethonium did not 
prevent increases in heart contractile force, but 
decreased the rates of contraction and relaxation. 
Administration of epinephrine produced increases 
in contractile force and contraction and relaxation 
rates. No relationship was observed between the 
magnitude of the heart contractile force and the 
occurrence of ventricular arrhythmias. Spon- 
taneous fused contractions, with apparent summation 
and incomplete tetanus, were observed in some 
cases at low body temperatures. 


9009 

Gollan, F. 1959 
PHYSIOLOGY OF DEEP HYPOTHERMIA BY TOTAL 
BODY PERFUSION.—Annals New York Acad. Sci., 
80 (2): 301-314. Sept. 14, 1959. 


The technique of total body perfusion with a pump- 
oxygenator makes it possible to study induced 
hypothermia under controlled conditions since 
temperature, perfusion pressure, rate of flow, gas 
equilibration, pH, electrolyte content, corpuscular 
elements, and viscosity of the perfusate can be 
changed at will. Of all the factors studied, adequate 
and constant perfusion of the vital organs with 
oxygenated blood is the condition necessary for 
survival of dogs after cooling to and rewarming 
from 0° C. Except for a sufficient supply of oxygen 
to the cells at all times, all other factors are of 
secondary importance. The fact that total body 
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perfusion maintained the excitability of dog hearts 
at temperatures close to the freezing point of water 
indicates that the differences between hibernators 
and nonhibernators and between infant and adult 
mammals may be caused by differences in 
capillary perfusion. Only the mechanism resulting 
in adequate capillary perfusion, including cardiac 
output, blood volume, blood viscosity, and peripheral 
resistance, may vary in various species and age 
groups. (From the author's conclusions) (25 refer- 
ences) 


9010 


Gubler, E. V., 1959 


N. V. Alishev, and I. I. Lassi 
[PATHOPHYSIOLOGICAL CHARACTERISTICS OF 
EXPERIMENTAL DEEP HYPOTHERMIA] 
Patofiziologicheskaia kharakteristika glubokoi 
gipotermii v eksperimente.—— Pathologicheskaia 
fiziologiia i eksperimental'naia terapiia (Moskva), 
3 (5): 41-48. Sept.-Oct. 1959. In Russian, with 
English summary (p. 48). 


A total of 53 experiments investigating reactions 
to deep hypothermia were performed on cats. It 
was shown that the esophageal temperature may 
exceed the rectal by 5-6° C. Cardiac crisis 
initiated by cardiac arrest appears when the rectal 
temperature drops to 10.6-20° C. and the 
esophageal to 15.2-24.3° C. Periodic weak cardiac 
contractions which generally disappeared upon re- 
warming, were noted in 50% of the cases. During 
cardiac arrest, the electrocardiogram showed slow 
gradually descending waves. In some cases, 
respiration was preserved at a rectal temperature 
below 15° C. for one hour with complete circulatory 
arrest. The appearance of nervous and circulatory 
disturbances, and the possibility of restoring 
normal functions after deep hypothermia depend 
primarily upon the duration of the cardiac crisis. 
Death in deep hypothermia was due to failure to 
restore cardiac activity after the crisis. In these 
cases, post-mortem findings revealed frequent 
pulmonary edema. (From the authors' summary) 


9011 


Hall, F. G., 1960 
and J. Salzano 

RESPIRATORY AND CIRCULATORY RESPONSES OF 
THE HYPOTHERMIC ANIMAL TO CARBON DIOXIDE 
STRESS.——Duke Univ. Medical Center, Durham, 
N.C. Contract AF (33(616)-3821); issued by Wright 
Air Development Division. Aerospace Medical Lab., 
Wright-Patterson Air Force Base, Ohio. (Project no. 
7164, Task no. 71832). WADD Technical Report no, 
60-82, March 1960. iii+12 p. 


Some respiratory and circulatory responses to 
carbon dioxide stress during ice-water immersion 
hypothermia were studied in 13 dogs. Stresses were 
imposed by increasing the carbon dioxide tension of 
the inspired gas in 8 animals and by intravenous in- 
fusion of gaseous carbon dioxide in 5 other animals. 
It was found that, when compensation is made for the 
depressed ventilation exhibited at low body tempera- 
ture, animals responded to the carbon dioxide 
stresses in essentially the same manner in the hypo- 
thermic as in the normothermic state. However, the 
responses were of a lower order of magnitude. 
(Authors' abstract) [See also item no, 8891] 
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Hall, J. F., 1960 


and J. W. Polte 
PHYSIOLOGICAL INDEX OF STRAIN AND BODY 
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3. GENERAL PHYSIOLOGY 


HEAT STORAGE IN HYPERTHERMIA, — Jour. 
Applied Physiol., 15 (6): 1027-1030. Nov. 1960. 

Essentially the same issued as: Wright Air 
Development Division. Aerospace Medical Lab., 
Biomedical Lab,., Wright-Patterson Air Force 
Base, Ohio (Project no. 7164, Task no. 71830). 
WADD Technical Report no. 60-599, Jan. 1961. 
v+13 p. 


The inter- and intra-individual variability of a 
modified Craig index of physiological strain, and 
the relation between the index and body heat stor- 
age over an extensive thermal exposure range (38° - 
71° C.) were determined in male subjects wearing 
one clo of body insulation. Measurements were 
made of heart rate, sweat rate, rate of rectal 
temperature change, and initial and terminal skin 
temperatures. Individual variation from the main 
index of strain was found to be considerable and 
apparently random at each thermal stress level. 
Data for body heat storage showed a progressive 
increase in standard deviation as the intensity of 
the thermal stress was increased. A statistically 
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TEMPERATURE MEASUREMENT AND STIMULA- 
TION. — Univ. of Pennsylvania, School of Medicine. 
Philadelphia (Contract AF 33(616)-6306); issued by 
Aeronautical Systems Division. Biomedical Lab., 
Aerospace Medical Lab., Wright-Fatterson Air Force 
Base, Ohio (Project no, 7163, Task no. 71820). ASD 
Technical Report no, 61-489, Sept. 1961. iii+20 p. 
Two series of studies were designed (1) to ob- 
tain a quantitative relationship between the hypo- 
thalamic and skin temperatures and the motor re- 
sponses of a resting dog in a neutral, cold, and 
hot environment, and (2) to observe the effect of a 
change of the hypothalamic temperature upon the 
development of fever. No relationship between the 
hypothalamic and skin temperatures and the motor 
responses could be established although both skin 
and hypothalamic temperatures were found to con- 
tribute to shivering and panting. In the second 
series clear-cut summative effects were observed 
of hypothalamic heating and cooling with the febrile 
effects of an injected pyrogen, The relation of these 
findings to those of other Studies is also discussed. 


significant correlation between strain index and 9016 


body heat storage was observed, Sennen. 3. P.. — 
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HEAT FLOW METERS BASED ON THE GRADIENT 
PRINCIPLE AND THEIR USE IN PHYSIOLOGY OF 
HEAT REGULATION. — Univ. of Pennsylvania. 
School of Medicine, Philadelphia; issued by Arctic 
Aeromedical Lab., Ladd Air Force Base, Alaska. 
Technical Report no. 57-50, Feb. 1960. 10 p. 


The design of a small heat flow meter based on 
the temperature gradient across a known thermal 
resistance is discussed. The meter can be used to 
study the heat loss from many regions of the body 
surface of a warm-blooded animal in a variety of 
environments. 
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Hammel, H. T., 1958 
C. H. Wyndham, and J. D. Hardy 
HEAT PRODUCTION AND HEAT LOSS IN THE DOG 
AT 8-36° C. ENVIRONMENTAL TEMPERATURE. — 
Amer. Jour. Physiol., 194 (1): 99-108. July 1958. 


Thermal regulatory mechanisms were studied in 
dogs during exposure to temperatures ranging from 
8° to 36°C. Rectal temperatures were observed to 
remain within narrow limits at all ambient tempera- 
tures. During exposure to heat, thermal balance 
was maintained largely by an increase in evapora- 
tive heat loss from the respiratory tract. No sig- 
nificant increase was observed in evaporative heat 
loss from the body surface. In a cold environment 
the chief responses noted were a lowering of the 
heat content of the body for one hour, followed by an 
increase in metabolism through shivering. Tissue 
conductance (a measure of peripheral vascular tone) 
was increased significantly during exposure to heat, 
but was not decreased during cold exposure. It is 
concluded that the vasomotor response of the periph- 
eral vascular system is primarily a mechanism for 
the dissipation of heat rather than for its conserva- 
tion. 
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Hammel, H. T., 1961 
H. T. Andersen, D. C. Jackson, and J. D. Hardy 
THERMAL REGULATORY RESPONSES OF UNAN- 
ESTHETIZED DOGS DURING HYPOTHALAMIC 


125 


RESPIRATION OF VENTRICULAR TISSUE. ——Arctic 

Aeromedical Lab., Ladd Air Force Base, Alaska. 

Technical Report no. 57-40. March 1958. 11 p. 
Also published in: Amer. Jour. Physiol., 192 

(1): 121-125. Jan. 1958. 


The respiration of ventricular slices and homo- 
genates from normothermic and hypothermic rats 
was studied in the presence of various substrates. 
Oxygen consumption was significantly higher in 
slices from rats cooled to 15° C. by immersion 
in cold water. In homogenates, hypothermia had 
no significant effect on the rate of metabolism of 
malate, malate plus pyruvate, citrate-b-hydroxy- 
butyrate, a-ketoglutrate, or succinate. The oxygen 
consumption of homogenates from hypothermic 
animals was increased when no substrate was added, 
and markedly decreased in the presence of pyruvate 
alone. It is suggested that hypothermia does not 
have an irreversible effect on the function of the 
tricarboxylic acid cycle and its associated enzyme 
systems, but does produce an alteration in membrane 
permeability or an accumulation of reduced intra- 
cellular intermediates. 


9017 
Hannon, J. P., 1960 


and D. A. Vaughan 
EFFECT OF PROLONGED COLD EXPOSURE ON 
THE GLYCOLYTIC ENZYMES OF LIVER AND 
MUSCLE.——Amer. Jour. Physiol., 198 (2): 
375-380. Feb. 1960. 


Liver and muscle tissues from male Sprague- 
Dawley rats exposed to 5 + 1° C. for 3-4 weeks 
were assayed for the activities of selected glycolytic 
enzymes. When compared to control animals 
maintained at 25 + 1° C., the cold-exposed animals 
showed an increase in liver glucose-6-phosphatase, 
an increase in liver and muscle glucokinase, a 
decrease in glucose-6-phosphate, and 6-phospho- 
gluconic dehydrogenase in both liver and muscle, 
and an increase in the rate of pyruvate formation 
from 3-phosphoglycerate in liver tissue. Assays 
of liver and muscle phosphoglucomutase, total 
liver and muscle phosphorylase, and phosphorylase 
a and b in muscle failed to show any cold effect. 








9018-9023 





The results indicate that the cold-exposed rat has 
the enzyme capacities for an increased utilization 
of free glucose, an increased glycogenolysis either 
to free glucose or pyruvate, and an increased 
gluconeogenesis. They also indicate a decreased 
hexose monophosphate shunt activity. Little evi- 
dence could be found to indicate an epinephrine- 
induced activation of phosphorylase in the cold- 
exposed animals. (Authors' abstract) 


9018 

Hannon, J. P. 1958 
THE EFFECT OF TEMPERATURE ON THE 
HEART RATE, ELECTROCARDIOGRAM, AND 
CERTAIN MYOCARDIAL OXIDATIONS OF THE 
RAT.—Arctic Aeromedical Lab., Ladd Air Force 
Base, Alaska. Technical Report no. 58-3, March 
14, 1958. iii+18 p. 

Also published in: Circulation Research, 6 (6): 
771-778. Nov. 1958. 

Sequential changes in the body temperature, 
heart rate, and electrocardiogram of anesthetized 
rats were determined during hypothermia pro- 
duced by immersion in ice water. The response 
of rats to hypothermia was found to be similar to 
that of larger mammals, consisting of (1) a rela- 
tively slow initial decline in body temperature, 
followed by a more rapid fall to 30-31° C., with 
deceleration thereafter; (2) appearance of a sharp 
break in heart rate at 20-21°, but without ventricular 
fibrillation; and (3) partial or complete atrio- 
ventricular block, arrhythmias, and bizarre pat- 
terns of the electrocardiogram below 21°. In vitro 
studies of myocardial metabolism at temperatures 
from 5° to 35° revealed that ventricular tempera- 
tures below 20-21° were associated with a higher 
temperature-velocity constant (according to 
Arrhenius-van't Hoff plots) for tricarboxylic-acid 
cycle substrate oxidations and endogenous respira- 
tion. 


9019 
Hara, M., 1961 
J. E. Doherty, and G. D. Williams 
CITRIC ACID METABOLISM IN THE HYPOTHER- 
MIC DOG. —— Surgery, 49 (6): 734-742. June 1961. 


The majority of dogs rendered hypothermic to 
28 to 32° C. survive the steady intravenous infu- 
sion of a quantity of citrated blood which leads to 
a rise of the plasma citric acid level to an aver- 
age of 120 mg./100 cc. despite the additional car- 
diac strain of caval inflow occlusion lasting 8 min- 
utes. Hypothermia of 28 to 32° C. causes a de- 
crease in the metabolism of citric acid which ap- 
proximates 40% under the conditions of the experi- 
ment. An alternating T-wave pattern during hypo- 
thermia, not previously described, has been the 
characteristic electrocardiographic finding associ- 
ated with increased plasma citric acid levels dur- 
ing hypothermia. (Authors' summary) 


9020 

Hardy, J. D. 1961 
PHYSIOLOGY OF TEMPERATURE REGULATION. 
— Physiol. Reviews, 41 (3): 521-593. July 1961. 

In this review of the mechanisms of physiologi- 

cal thermoregulation, temperature is recognized as 
the regulated variable in which the temperature 

receptors of the skin, hypothalamus, and other body 

areas have somewhat similar properties as par- 

ticipators in its regulation. It is assumed that the 

combined effects of the cold and warmth receptors 
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prescribe in some as yet undetermined additive 
manner the action of the thermoregulator; this reg- 
ulator exerts proportional and rate control but not 
integral control. The transient and long-term ther- 
mal stress effects on the receptors are considered, 
and the differentiation of the zones of regulation is 
discussed. The exact proportions for the effects of 
the peripheral and central receptors cannot be 
evaluated at this time. It is concluded that the 
physiologic threat of overheating is more serious 
than overcooling and the effort to protect against 
overheating of the body tissues is the major func- 
tion of the physiologic thermoregulator. (Author's 
summary, modified) (83 references) 


9021 

Hegnauer, A. H. 1959 
LETHAL HYPOTHERMIC TEMPERATURES FOR 
DOG AND MAN.—Ann. New Ycrk Acad. Sci., 80 (2): 
315-319. Sept. 14, 1959. 

The mean lethal temperature for the anesthetized 
dog subjected to cold-water immersion hypothermia 
is approximately 17° C.; for unanesthetized man it is 
approximately 27° C. A somewhat lower value is ob- 
tained for man exposed to cold air. The nature of 
death in unanesthetized man appears to be caused by 
ventricular fibrillation, whereas in the anesthetized 
dog it may be caused either by ventricular fibrillation 
at any temperature below 25° C., or asystole in the 
range of 18° to 14° C. (Author's summary) 
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Hemingway, A. 1961 
THE NEURAL CONTROL OF THE PHYSIOLOGICAL 
RESPONSES TO COLD: HISTORICAL REVIEW. — 
In: Neural aspects of temperature regulation, p. 
1-36. Ed. by J. P. Hannon and E. Viereck. Fort 
Wainwright, Alaska: Arctic Aeromedical Labora- 
tory, 1961. 


The current concept of the nervous control of tem- 
perature regulation is that control is effected 
through a modified reflex system, somewhat similar 
to the control of respiration. This system consists 
of afferent pathways, a center (brain), and efferent 
pathways to peripheral effect or organs with, at least 
for shivering, a feed-back pathway for control. The 
following methods have been used by investigators 
for testing the functional activity of the various com- 
ponents of the temperature-regulating system: cold 
exposure test (for homeothermy); measurement of 
oxygen consumption rate; mechanical record of 
shivering; electromyogram; thermal cutaneous 
vasomotor responses; and various plethysmographic 
methods for measuring cutaneous blood flow. The 
animals used for testing have mainly been men, dogs, 
cats, and rats. The apparatus used for studying 
shivering in the dog and cat is described and dia- 
grammed. Reviewed are the following four pro- 
cedures used in studying functional nervous system 
activity: (1) physiological response to cold after 
transections of the central nervous system; (2) le- 
sions of the central nervous system; (3) responses 
evoked by electrical stimulation of various points of 
the brain; and (4) recording electrical activity asso- 
ciated with a particular physiological activity. Ex- 
amples of these procedures and their role in tem- 
perature regulation are given. (37 references) 
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Henneman, D. H., 1958 
J. P. Bunker, and W. R. Brewster 
IMMEDIATE METABOLIC RESPONSE TO HYPO- 
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THERMIA IN MAN.—Jour. Applied Physiol., 12 
(2): 164-168. March 1958. 


Cooling of 10 subjects to a rectal temperature of 
28-30° C. during thiopental-curare anesthesia and 
controlled hyperventilation was found to produce a 
rise in arterial blood pH with a decrease in carbon 
dioxide content, a decrease in potassium and serum 
total inorganic phosphorous concentrations, an in- 
crease in glucose, and a decrease in lactic and 
pyruvic acid concentrations. The changes were sim- 
ilar to those observed during respiratory alkalosis 
without hypothermia, but also suggested an inhibition 
of the tissue uptake of glucose and its subsequent 
glycolysis. 


9024 
Hercus, V., 1959 


and S. Bowman 
CATION STUDIES DURING EXPERIMENTAL HY- 
POTHERMIA.—Australasian Annals of Medicine 
(Sydney), 8 (2): 123-128, May 1959. 


Experimental hypothermia was produced in anes- 
thetized sheep by immersing them in an iced water 
bath, the body temperature being lowered to 28-30° 
C. The animal was mechanically ventilated with ox- 
ygen during the procedure. There was a significant 
fall in the serum potassium level and a rise in the 
hematocrit as a result of cooling. Examination of 
skeletal muscle specimens showed that water and 
sodium had entered the muscle fibre, with a conse- 
quent dilution of its potassium. The sulphate space 
of skeletal muscle was also reduced. The changes 
in muscle suggest either an anoxic effect possibly 
resulting from the hemodynamic changes (lowered 
cardiac output, increased blood viscosity, lowered 
blood pressure and heart rate, and peripheral vaso- 
constriction) produced by hypothermia, or a direct 
depression of cell metabolism reducing the energy 
production necessary to maintain an effective "so- 
dium pump". All the changes observed were re- 
versed after the animals were rewarmed. (Authors' 
summary, modified) 


9025 
Hercus, V., 1959 


D. Cohen, and A, C. Bowring 
TEMPERATURE GRADIENTS DURING HYPO- 
THERMIA.—Brit. Med, Jour. (London), No, 5135: 
1439-1441, June 6, 1959. 

Simultaneous temperature records were taken in 
the rectum, esophagus (lower third), nasopharynx, 
right atrium, and cerebral cortex of closely shorn, 
anesthetized sheep during hypothermia and rewarm- 
ing. The close correlation between the temperature 
in the lower third of the esophagus and the cerebral 
cortex makes it the logical site from which to re- 
cord the body temperature during hypothermia, 
(Authors' summary, modified) 
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Herrington, L. P. 1959 
FULL-SCALE HUMAN-BODY-MODEL THERMAL 
EXCHANGE COMPARED WITH EQUATIONAL CON- 


DENSATIONS OF HUMAN CALORIMETRIC DATA.— 


Jour. Heat Transfer, (Ser. C), 81 (3): 187-193; dis- 
cussion, p. 193-194. Aug. 1959. 


Calorimetric data on seated, clothed human sub- 
jects are condensed into linear differential equations 
which permit the bio-engineer to quickly approximate 
the effect of complex air and radiant temperatures on 
the human element of a man-machine design problem. 
These equations are descriptive of the range of ther- 
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mal loads typical of the region from 40 to 80° F., and 
separately, by reason of different human temperature 
regulation characteristics, for the range from 80 to 
105° F. Static heat exchangers (an electrically heated 
model of the human body anda hemispherically capped 
cylinder) have been used to establish an experimen- 
tal connection between the heat-exchange properties 
of these inanimate bodies and linear differential 
equations which generalize the thermal exchanges of 
the human body as observed in a calorimeter envi- 
ronment. (From the author's abstract) 


9027 
Hoff, H. E., 1961 


S. Deavers, and R. A. Huggins 
POTASSIUM DISTRIBUTION AND TOXICITY IN 
HYPOTHERMIA. —— Jour. Applied Physiol., 16 (2): 
250-252. March 1961. 


Ten dogs were anesthetized with a combination 
of morphine and pentobarbital. Control arterial 
samples of serum potassium determinations were 
taken, and the animals were cooled to a mean 
rectal temperature of 27.9° C. At this point, a 
slow infusion of potassium chloride was started 
and was continued until the disappearance of the P 
wave on the continuously recorded electrocardio- 
gram. Thirty minutes were allowed for equilibra- 
tion. The apparent volume of distribution of potas- 
sium in these animals averaged 73% of the body 
weight. These values compared closely with values 
of 67% for normothermic animals receiving the 
same anesthetics and the same total amounts of 
potassium, but are lower than in similar animals 
given larger doses of potassium. Hypothermia 
lowered the lethal concentration of potassium in 
the serum to 8.9 mEq. /liter. (Authors' abstract) 


9028 
Hong, S. K., 1959 


and J. W. Boylan 
RENAL CONCENTRATING OPERATION IN HYPO- 
THERMIC DOGS.—Amer. Jour. Physiol., 196 (5): 
1150-1154. May 1959. 


The renal concentrating operation during hydro- 
penia and during constant infusion of 2 M urea in iso- 
tonic saline was studied in 10 anesthetized dogs. 
PAH, exogenous creatinine and osmolal clearances 
were determined, as well as rates of sodium and 
chloride excretion. Following two to four control 
periods, body temperature was lowered to approxi- 
mately 25° C. by the use of an ice-water bath. The 
above measurements were then repeated during this 
steady state of hypothermia. PAH and creatinine 
clearances were reduced to approximately one-third 
of control values, while urine flow was not signif- 
icantly changed. Thus, proportionately less filtered 
water was reabsorbed. Osmolal clearance was re- 
duced, but this reduction was less than that of glom- 
erular filtration rate so that a decrease in the tubular 
reabsorption of filtered osmotic particles occurred 
in hypothermia. This reduction in tubular reabsorp- 
tion of solute was revealed further in a two to three- 
fold increase in the percentage excretion of filtered 
sodium chloride and total osmotic substance. A 
greater decrease in the process which removes free 
water (T°H90) from the supposedly isotonic tubular 
fluid resulted in a reduction to one-third to one- 
fourth of the control values for T°H20. There ap- 
pears to be a dissociation of water and solute re- 
absorptions in hypothermia, indicative of a decrease 
in the renal concentrating process. (Authors' ab- 
stract) 
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Hsieh, A. C. L., 1959 
L. D. Carlson, and G. Gray 

ROLE OF THE SYMPATHETIC NERVOUS SYSTEM 
IN THE CONTROL OF CHEMICAL REGULATION 
OF HEAT PRODUCTION.—Univ. of Washington 
School of Medicine, Seattle, issued by Arctic 
Aeromedical Lab., Ladd Air Force Base, Alaska. 
Technical Report no. 57-30, Nov. 1959. iii+9 p. 


The ganglionic blocking agent hexamethonium 
chloride and the adrenolytic agent piperoxane 
hydrochloride prevented the increase in oxygen 
consumption otherwise observed in curarized, cold- 
adapted rats exposed to cold. Atropine sulfate 
had no effect. The symathetic nervous system, in- 
cluding the adrenal medulla, appears to be important 
in the mediation of chemical regulation of heat 
production in these animals. L-noradrenaline was 
more effective than adrenaline in preventing the 


fall in oxygen consumption caused by hexamethonium. 


This finding suggests that noradrenaline may also 
play an important part in chemical regulation. 
(Authors' abstract) 


9030 
Hume, D. M., 1959 
and R. H. Egdahl 
EFFECT OF HYPOTHERMIA AND OF COLD EX- 
POSURE ON ADRENAL CORTICAL AND MEDUL- 
LARY SECRETION. —Annals New York Acad. Sci., 
80 (2): 435-444. Sept. 14, 1959. 

The induction of hypothermia in dogs greatly 
depresses the output of pituitary adrenocorticotropic 
hormone (ACTH) and adrenal cortical secretion. 
Prehypothermic ACTH and corticosteroid levels 
are again noted when the animal is rewarmed. 
Adrenal sensitivity to exogenous ACTH administra- 
tion is reduced markedly under hypothermia. Cool- 
ing of the adrenal with maintenance of normal body 
temperature is accompanied by a marked depression 
in adrenal responsiveness to ACTH. Adrenal medul- 
lary secretion of epinephrine and norepinephrine is 
sharply reduced in hypothermia. Induction of hypo- 
thermia per se under anesthesia, but in the absence 
of trauma, does not act at any time as a stimulant 
to the pituitary-adrenal cortical secretion. Cold 
exposure without the development of hypothermia 
does not alter adrenal responsiveness to ACTH. 
Exposure to -10° C. provides almost no stimulus 
to pituitary adrenocortical secretion in the dog, 
while exposure to -48° and -78° C. is followed by 
only a transient increase in pituitary-adrenocortical 
activity. The dog can tolerate extremely low tem- 
peratures without change in body temperature. The 
adrenal cortex is not necessary for this tolerance. 
The production of hypothermia at 30°C. in a single 
clinical case demonstrated that there was a definite 
reduction in adrenal cortical secretion in the human. 
At this temperature there was no significant differ- 
ence from the normal individuals in the adrenal 
secretion of epinephrine and norepinephrine. (From 
authors’ conclusions) 


9031 
Iampietro, P. F., 1958 
D. E. Bass, and E. R. Buskirk 
HEAT EXCHANGES OF NUDE MEN IN THE COLD: 
EFFECT OF HUMIDITY, TEMPERATURE AND 
WINDSPEED.—Jour. Applied Physiol., 12 (3): 351- 
356. May 1958. 


Skin and rectal temperatures, oxygen consumption, 


and subjective sensations were recorded in six nude 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 








subjects exposed to varying conditions of wind (<1 
and 10 m.p.h.), temperature (50° and 60° F.), and 
relative humidity (30 and 95%). Windspeed was found 
to have the greatest effect on both subjective and 
physiological responses. Dry-bulb temperature had 
a lesser effect, while relative humidity had a sig- 
nificant effect only on heat production. 


9032 


Isichenko, N. A., 1961 


and V. P. Al'khimeniuk 


[GAS EXCHANGE IN RATS OF VARIOUS AGES UN. 


DER THE EFFECT OF OVERCHILLING] Gazoob- 
men u krys raznogo vozrasta pod viiianiem pere- 
okhlazhdeniia. —— Patologicheskaia fiziologiia i 
eksperimental'naia terapiia (Moskva), 5 (4): 47-50. 
July-Aug. 1961. In Russian, with English summary 
(p. 50). 

Oxygen uptake ani CO2 excretion were found to 
be increased in adult rats during the recovery pe- 
riod from moderate chilling (rectal temperature 
lowered by 2-3° C.) and intense chilling (rectal 


temperature lowered by 10-15° C.). Old and imma- 


ture rats did not react to mild chilling. Increased 
oxygen uptake was observed in old rats after in- 
tensive cooling, but was absent in immature rats, 
Deeper levels of hypothermia induced in old and 

immature rats a cataleptic state characterized by 
a pronounced drop in gas exchange. An hour after 
chilling the rectal temperature was not restored 

to the initial levels in the old animals; but it was 


restored in the adult and young animals. After deep 


hypothermia, however, the rectal temperature of 
immature animals did not return to normal. (Au- 
thors' summary, modified) 


9033 

Ivanov, K. P. 1960 
[THE ROLE OF THE SKELETAL MUSCULATURE 
IN THE VARIATIONS OF GAS EXCHANGE AC- 
COMPANYING HYPER- AND HYPOTHERMIA] O 
roli skeletnoi muskulatury v izmeneniiakh gazoob- 
mena pri giper- i gipotermii. —— Biulleten' 
eksperimental'noi biologii i meditsiny (Moskva), 
50 (11): 19-23. Nov. 1960. In Russian, with Eng- 
lish summary (p. 23). 


Gas exchange and electric activity of the skele- 
tal muscles were studied in white rats at rest. 
The rectal temperature ranged between 38.5-40° C, 
and 18-11° C, As established, with high tempera- 
ture of the body the gas exchange was minimal 
and the electric activity of the muscles completely 
absent. With reduction of the body temperature the 
gas exchange and the electrical activity of the 
muscles first rose and then declined. At a very 
low body temperature only the muscles of the 
proximal parts of the organism retained some of 
the electrical activity. (Author's summary) 


9034 
Jacob, S. W., 1961 


T. H. Moghul, S. C. Collins, and J. E. Dunphy 
EXPERIMENTAL STUDIES IN CRYOBIOLOGY. — 
Amer. Jour. Surg., 102 (2): 254-264. Aug. 1961. 


In a series of experiments on suspended anima- 
tion, human conjunctival cells and spermatozoa re- 
mained viable after freezing to -272.2° C. Canine 
kidneys frozen by special techniques to -272.2° C. 
remained viable with minimal microscopic damage 
but function could not be preserved. Canine hearts 
mechanically dehydrated and supercooled to -8° C. 
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resumed intrinsic rhythmicity following transplan- 
tation. Rats cooled to a state of suspended anima- 
tion at 1° C. without circulation or respiration 
tolerated rapid decompression after being com- 
pressed to 650 p.s.i. 


9035 
Jacobson, F. [H.], 1960 
R. Craig, and R. Squires 

CESSATION OF SHIVERING FOLLOWING FORE- 
BRAIN LESIONS IN ANESTHETIZED CATS.—Naval 
Air Development Center. Aviation Medical Acceler- 
ation Lab., Johnsville, Pa. (Task no. MR005.15-2002. 
1, Report no. 23). Report no. NADC-MA-6042, Dec. 
31, 1960. iv+18 p. 


Shivering ceased after electrolytic lesions were 
made in the forebrain of 14 cats lightly anesthetized 
with pentobarbital sodium. Ten of these were fur- 
ther tested for tremor during warming and recooling 
after the cautery. Shivering resumed in one animal 
and was stopped by enlargement of the lesion. Cool- 
ing rates could be compared in five cats, which 
cooled faster after operation. Overlapping point le- 
sions were made until shivering stopped. Unilateral 
lesions sufficed if the electrode was placed within 
1/2 mm. of the midline. Centers of the lesions 
ranged from 1 mm. rostral to 1 mm. caudal to the an- 
terior commissure. Some lesions extended from the 
corpus callosum to the optic chiasma. Others barely 
encroached upon the septum pellucidum and contin- 
ued only into the upper third of the preoptic region. 
A volume common to all lesions extended approxi- 
mately 1/2 mm. from the midline on the right and 
divided the anterior commissure and upper third of 
the preoptic region. Large unilateral lesions 2 mm. 
rostral or 4 mm. lateral to this overlap volume were 
ineffective, as were smaller lesions 4 mm. dorsal 
to it. Shivering was recorded by large strip elec- 
trodes, or by a balloon and transducer, attached to a 
hind leg of 12 cats. (Authors' summary) 


9036 

Jacobson, F. H. 1958 
CHANGING AND CONSTANT TEMPERATURES OF 
THE RAT AS THERMOREGULATORY STIMULI.— 
Amer. Jour. Physiol., 194 (2): 297-302. Aug. 1958. 


Heat production and heat loss were determined in 
restrained rats immersed in water at temperatures 
ranging from 32.8 to 38.6 C. Colon temperature 
was found to decrease rapidly to within 2° of water 
temperature during cooling, and then to decrease at 
a markedly slower rate ("steady state" condition). 
Heat loss was initially considerably higher than heat 
production, but was then sharply reduced, along with 
conductance (a measure of vasoconstriction). Heat 
production was highest during the period of most 
rapid decline of colon temperature. Further w-ter 
cooling after the ''steady state'' was reached piv- 
duced a sharp initial deduction of heat production, 
followed by a gradual increase until heat production 
exceeded both heat loss and the ''steady state" rate 
of heat production. No correlation was observed 
between the average rate of heat production and am- 
bient or colon temperature. Conductance was highly 
correlated with colon temperature, water tempera- 
ture, and with the difference between them. 
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Kalikhman, A. A. 1959 
| CHANGES OF CONDITIONED REFLEXES IN 
RATS IN CASES OF GENERAL HYPOTHERMIA 
Izmenenie uslovnykh refleksov u krys pri obshchem 
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okhlazhdenni. —— Zhurnal vysshei nervnoi deiatel'- 
nosti (Moskva), 9(2):291-295. March-April 1959. 
In Russian, with English summary (p. 295). 


This experiment studied the changes in the con- 
ditioned motor reflexes (food) of white rats under 
general hypothermia. A momentary drop of body 
temperature to 27°C. did not cause a major dis- 
turbance of the conditioned reflexes. A drop to 
22° C. eliminated some conditioned reflexes and 
reduced the magnitude of the others. A further 
drop in the body temperature below 22-20°C. was 
accompanied by a complete disappearance of the 
conditioned reflexes. (Author's summary, modi- 
fied) 


9039 

Kanter, G. S. 1959 
BLOOD ORGANIC PHOSPHATE IN HYPERTHERMIC 
DOGS.—Albany Medical Coll., Albany, N. Y.; issued 
by School of Aviation Medicine, Randolph Air Force 
Base, Tex. Report no. 59-36, June 1959. 6p. 


There is a marked fall in plasma inorganic phos- 
phate (P) concentration and urinary inorganic phos- 
phate excretion in unaesthetized dogs exposed to 
heat. If the fall in plasma inorganic P is due to an 
increase in metabolism, then one should expect to 
find an increase in intracellular organic P. The red 
blood cells, as the most easily obtainable cellular 
sample, were selected as the yardstick for measur- 
ing cellular changes. Acid soluble organic phosphate 
was determined by the difference between the total 
P and inorganic P in aliquots of the same sample. 
Sixteen experiments were conducted on 8 unanesthe- 
tized dogs. In a group of 8 dogs exposed to 120° F., 
the whole blood inorganic P fell from a control value 
of 3.2 to 0.7 mg/100 cc. at the end of 4 hours in a hot 
room, while the whole blood organic P increased 
from a control value of 23.1 to 27.2 mg./100 cc. at 
the end of 4 hours' exposure to heat. Six control 
dogs exposed to 76° F. air temperature for 4 hours 
showed no significant changes in whole blood inor- 
ganic or organic P. The increase in metabolism 
which is responsible for the inorganic-organic shift 
is mainly due to vigorous panting; dogs tested at 105 
F., requiring mild panting, showed no fall in inor- 
ganic P nor increase in organic P. In one anesthe- 
tized dog all skeletal muscle activity was inhibited 
by curarization. Uponexposure to heat no fall ininor- 
ganic P or increase in organic P occurred. The fall 
in inorganic P is, therefore, directly related to the 
large increase in metabolism which occurs as a re- 
sult of the exercise involved in panting. (Author's 
abstract) 


9040 
Kanter, G. S. 1959 


THE CAUSE OF HYPOGLYCEMIA IN DOGS EX- 
POSED TO HEA?T,—Amer. Jour. Physiol., 196 (3): 
619-624. Mar. 1959. 

Also issued as repori: Albany Medical Coll., Al- 
bany, N.Y.; issued by School of Aviation Medicine, 
Randolph Air Force Base, Tex. Report no, 59-38, 
June 1959, 12 p. 


When unanesthetized dogs are exposed to heat 
(120° F.) for 4 hr. with no water available, hypogly- 
cemia results. One would expect that the dehydration 
which also occurs should cause an increase in blood 
glucose concentration, as is usually found in man. 
The tendency is present in dogs, but the utilization of 
glucose is sufficiently rapid to offset the hemocon- 
centration and cause a fall in glucose levels even 
when exogenous glucose (11%) is given by stomach 
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tube at the rate of 1% body wt./hr. This increased 
utilization has been demonstrated to be due mainly 
to involvement of the respiratory muscles used inthe 
panting mechanism, since blood glucose does not fall 
under similar conditions when the animal is cura- 
rized. The evidence shows that the hypoglycemic 
mechanism present in dogs is not a species phenom- 
enon but is probably also present in man under ap- 
propriate conditions. In both man and the dog, the 
occurrence of hypoglycemia depends on the degree of 
involvement of the respiratory apparatus. (Author's 
abstract) 


9041 

Kanter, G. S. 1960 
CAUSE OF HYPOPHOSPHATEMIA IN HYPERTHER- 
MIC DOGS. —— Amer. Jour. Physiol., 199 (2): 261- 


264. Aug. 1960. 


Plasma inorganic phosphate in eight unanesthetized 
dogs exposed to an air temperature of 48° C. for 
two hours was observed to fall from 3.9 mg. % to 
1.6 mg.%. The decline in inorganic phosphate was 
accompanied by a concomitant increase in whole 
blood (red cell) organic phosphorus. Hypophosphate - 
mia was not observed in animals exposed to dehy- 
dration without hyperthermia or panting by heating 
at 40° C., or in curarized hyperthermic dogs with- 
out panting. In five anesthetized, curarized, normo- 
thermic dogs artificially hyperventilated to simu- 
late panting, pH was elevated and hypophosphate- 
mia was observed. It is concluded that the in- 
crease in pH due to panting is the major factor in 
the fall in plasma inorganic phosphorus observed 
in dogs exposed to heat. 


9042 

Kanter, G. S. 1959 
RENAL CLEARANCE OF GLUCOSE IN HYPOTHER- 
MIC DOGS.—Amer. Jour. Physiol., 196 (4): 866- 
872. April 1959. 

Also issued as report: Albany Medical Coll. Dept. 
of Physiology, N. Y.; issued by School of Aviation 
Medicine, Brooks Air Force Base, Tex. Report no. 
59-37, July 1959. 14p. 

The quantitative alterations in both glomerular 
filtration rate (G.F.R.) and tubular reabsorption of 
glucose, before, during, and after onset of hypother- 
mia were investigated. Urine was collected by di- 
rect cannulation of the ureters and arterial blood was 
analyzed by the glucose-oxidase method. During the 
control period, with rectal temperature (R.T.) at 
38° C., it was found that only a trace (17 + 4 mg./ 
100 cc.) (0.09 + 0.02 mg./min.) of glucose spilled 
over into the urine. With the development of hypo- 
thermia a progressive fall in glomerular filtration 
rate was observed (78 + 5 ml./min. at control rectal 
temperature to 30 + 5 ml./min. at R.T. of 25° C.). 
Despite the fact that less fluid was filtered across 
the glomerulus both the urine volume and the glucose 
excretion increased markedly (373 + 122 mg./100 cc) 
(4.3 + 1.9 mg./min.) at R.T. of 25° C. Obviously hy- 
pothermia has a twofold effect on renal function— 
physically via the cardiovascular system, resulting 
in a falling G.F.R., and chemically via the tubular 
reabsorption processes, resulting in a decreased 
glucose reabsorption. To study the kinetics of this 
decreased glucose reabsorption, the glucose maxi- 
mal tubular excretory capacity(Tm) was investigated. 
It was found that the control glucose Tm averaged 
380 mg./min., the excretion-filtration (E/F) ratio 
being 52%. At 27° C.R.T. the Tm was 103 mg./min., 
the E/F ratio being 73 percent. (Author's abstract) 
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Kanter, G. S. 1961 
RENAL CLEARANCE OF SODIUM AND POTAS- 
SIUM IN HYPOTHERMIA. —— School of Aviation 


Medicine, Brooks Air Force Base, Tex. Report 
no. 61-47, March 1961. 9 p. 


The renal tubular handling of Na and K at vari- 
ous hypothermic levels was studied. Fourteen dogs 
were anesthetized with 30 mg./kg. of sodium pento- 
barbital. After suitable control clearance measure- 
ments, the rectal temperature was lowered pro- 
gressively by ice-packing to about 25° C. while 
continuous renal clearance studies were carried 
out. Artificial respiration was not used. No change 
in plasma Na was detected but plasma K fell sig- 
nificantly. Urine Na concentration fell during ex- 
posure to cold while K concentration showed a 
small increase. In spite of the marked fall in glo- 
merular filtration rate, the final urine flow at 
25° C. was slightly greater than that of the con- 
trol. The E/F ratios (ratio of excreted to filtered) 
for Na, K, and HgO increased significantly, reflect- 
ing the marked decrease in general tubular reab- 
sorption. The variation in effect of hypothermia on 
the E/F ratios is a reflection of the renal regula- 
tions occurring as well as the differing reabsorp- 
tive mechanisms. (From the author's abstract) 
(37 references) 


9044 

Kawamura, Y. 1961 
NEURO-MUSCULAR ORGANIZATION OF SHIVER- 
ING.—In: Neural aspects of temperature regula- 
tion, p. 193-224. Ed. by. J. P. Hannon and E. Vier- 
eck. Fort Wainwright, Alaska: Arctic Aeromedical 
Laboratory, 1961. 

Dogs were anesthetized with sodium isoamytal 
barbiturate, and electromyograms of jaw and fore- 
and hind-limb flexor and extensor muscles were re- 
corded simultaneously while the animals were shiv- 
ering in the waning stages of anesthesia. It was 
found that the order of appearance of shivering in 
muscles was (a) jaw and tongue, (b) neck, (c) hind 
limb, and (d) forelimb, with extensor muscle shiver- 
ing more intense and appearing earlier than flexor 
muscle shivering. The increased muscle tonus that 
occurred in anesthetized dogs prior to shivering was 
not necessarily a phenomenon of temperature regu- 
lation origin. It was further observed that lung ex- 
pansion facilitated shivering, and that proprioceptor 
activity could facilitate and coordinate shivering. 
Shivering was inhibited by acetylcholine administra- 
tion and facilitated by epinephrine administration. 
This suggests a relationship between shivering and 
the level of excitability of the reticular activating 
system. Included are representative electromyo- 
graphic recordings made during shivering. (Author's 
summary, modified) 


9045 

Kayser, C. 1958 
[RESISTANCE TO DEEP HYPOTHERMIA IN HIBER- 
NATORS AND HOMEOTHERMIC MAMMALS] Résis- 
tance a l'hypothermie profonde chez les Mammiféres 
hibernants et chez les Mammiféres homéothermes, 
—Comptes rendus de la Société de biologie (Paris), 
152 (7): 1198-1201. 1958. In French. 


Observations on anesthetized rats made hypother- 
mic by exposure to cold air revealed simultaneous 
respiratory arrest and cessation of electrical ac- 
tivity at the base of the brain at a body temperature 
of 15.6° C, Electrocardiographic abnormalities 
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were observed shortly afterwards, but normality 
could be restored by aritificial respiration. During 
rewarming, normal heart rate was progressively 
restored with rising body temperature. Electroen- 
cephalographic activity reappeared at a temperature 
of 23.1°, and spontaneous respiration occurred at 
26.1°. It is concluded that the cardiac abnormalities 
observed during hypothermia are the result of res- 
piratory arrest, and that the cessation of both res- 
piration and electroencephalographic activity is 
caused by cooling of the reticular formation. 


9046 

Keatinge, W. R. 1961 
THE EFFECT OF WORK AND CLOTHING ON THE 
MAINTENANCE OF THE BODY TEMPERATURE 
IN WATER. —— Quart. Jour. Exper. Physiol. 
(London), 46 (1): 69-82. Jan. 1961. 

Twelve young naval ratings were repeatedly im- 
mersed in water at temperatures between 5° and 
37.8° C. Their temperatures, both rectal and 
esophageal when measured, fell more rapidly when 
they worked than when they stayed still in water 
at 5° or 15° C. This was so whether the men 
worked as hard as possible or at a slower rate, 
whether they wore clothes or not, and whether or 
not the water (at 15° C.) was stirred when they 
were still. The fattest man suffered relatively 
small decreases in rectal temperature at both 5° 
and 15° C. whether he worked or was still. Work 
had no significant effect on the rectal tempera- 
tures of unclothed men in water at 25° C. and 
caused a rise in water at 35° C. Work had no 
important effect on the decreases in surface or 
mean temperature during 20-minute immersions 
at 5° and 15° C. when the men were unclothed and 
the water (in the still experiments) was stirred, 
but it increased the falls in mean temperature 
when the immersions lasted 40 minutes and in- 
creased both when the men were clothed. Clothing 
substantially reduced the decreases in both sur- 
face and deep temperature, particularly in water 
at 5° C. The effect was prolonged when the men 
were still, but when they worked it was relatively 
slight after the first few minutes. (Author's sum- 
mary) (28 references) 


9047 

Keller, A. C. 1959 
NEUROLOGICALLY INDUCED PHYSIOLOGICAL 
RESISTANCE TO HY POTHERMIA.—Annals New 
York Acad. Sci., 80 (2): 457-474. Sept. 14, 1959. 


On the basis of experiments with hypothermic 
dogs it is postulated that the resistance-to-cooling 
outflow can be activated and driven by cold-sensi- 
tive receptors located in the brain, as well as by 
cold receptors lying peripheral to the brain. The 
location of the cold-receptive element in the brain 
remains Open to question. However, presupposing 
that the brain cold-sensitive element is separate 
and distinct from the outflow cell, the resistance 
to cold manifested by the hypothalamic preparation 
(brain-slicing procedure) could well be entirely a 
peripheral receptor-driven affair, whereas the re- 
sistance manifested by the isolated pyramidal 
bundles preparation could be entirely a prehypo- 
thalamic brain receptor-driven affair. Such a loca- 
tion for the cold-sensitive elements in the brain is 
compatible with both brain cooling and puncture 
hyperthermia experiments. It appears that neural 
integration involved in physiological protection 
against cold is similar to other neural integrations. 
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Specificity of receptive elements, prepotency of re- 
flexes (whether initiated peripherally or centrally) 
reciprocal innervations, and potentiating and de- 
pressing influences such as (1) the nonspecific 
effect of temperature on neural thresholds and con- 
duction rates and (2) nonthermal facilitating and in- 
hibiting influences are all factors that modify 
responses and make any neural integration adaptable 
to variable situations. (24 references) 


9048 
Kenyon, J. R., 1959 


J. Ludbrook, A. R. Downs,1.B. Tait, D. K. Brooks, 
and J. Pryczkowski 
EXPERIMENTAL DEEP HYPOTHERMIA.—Lancet 
(London), 2 (7090): 41-45. July 18, 1959. 


Two groups of dogs were cooled to hepatic temper- 
atures of 5° C. or below, using an extracorporeal 
pump-oxygenator with a heat-exchanger in the cir- 
cuit. The first group was cooled and immediately 
rewarmed, with a survival rate of six out of eight in 
the final consecutive experiments. In the second 
group 30-45 minutes of complete circulatory arrest 
and exsanguination preceded rewarming; eight sur- 
vived out of ten in the final consecutive experiments. 
Ventricular fibrillation was observed in only 10% of 
the experiments with cooling to temperatures of 5° 
C. or lower, and the conversion to sinus rhythm was 
no problem, Rapid cooling and rewarming did not 
prejudice survival by the production of gaseous mi- 
croemboli. Considerable metabolic acidosis was pro- 
duced after 30-45 minutes of complete circulatory 
arrest, and this was partly corrected by giving iso- 
tonic sodium bicarbonate. (Authors' summary) (27 
references) 


9049 
Khvatova, E. M. 1961 


[OXYGEN CONSUMPTION BY THE BRAIN LONG 
AFTER HYPOTHERMIA] Potreblenie kisloroda 
mozgom v otdalennye sroki posle gipotermii, —— 
Biofizika (Moskva), 6 (3): 351-356. 1961. In Rus- 
sian, with English summary (p. 356). 

English translation in: Biophysics (Elsevier Pub- 
lishing Co., Amsterdam), 6 (3): 73-76. 1961. 

Deep hypothermia in rabbits leads to prolonged 
changes in the oxygen pressure of the brain, Oxy- 
gen pressure increases and the period with in- 
creased oxygen pressure in the brain lengthens 
during oxygen sampling several weeks after hypo- 
thermia, Oxygen pressure in the brain is at a 
maximum between the 2nd and 6th day after hypo- 
thermia, Hypothermia produces pronounced changes 
in the rhythmic oscillations of the main oxygen 
pressure level in the brain in the days following it. 
The oxygen consumption of the brain decreases in 
the period after hypothermia, Changes in oxygen 
consumption by the brain under the conditions of 
the experiments are reversible, (Author's conclu- 
sions) 


9050 
Klussmann, F. W., 1958 


and A. Liitcke 
[CHANGES OF BLOOD AND PLASMA VOLUME 
DURING ARTIFICIAL HYPOTHERMIA| Die 
Anderungen von Blut- und Plasmavolumen wahrend 
kunstlicher Hypothermi. — Pflugers Archiv fir die 
gesamte Physiologie (Berlin), 268 (1): 12-13. Oct. 
15, 1958. In German. 
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Changes in blood volume during hypothermia and 
spontaneous rewarming were studied in intact dogs 
and in dogs with the spleen removed. Cooling to a 
rectal temperature of 25° C. resulted in a 20% de- 
crease in blood and plasma volume. Hematocrit 
was increased in intact dogs, but not in dogs without 
a spleen. Plasma albumen concentration showed no 
significant change in either group. Blood and 
plasma volume returned to normal values at a 
temperature of 25-26° C. during rewarming, and 
increased above normal at temperatures of 30-38° 
C. Hematocrit and plasma albumen were decreased 
during rewarming, presumably by a shift of fluid 
from the tissues to the blood. It is concluded that 
hypothermia decreases circulating blood volume by 
pooling of blood in the peripheral vessels. 


9051 
Koizumi, K,, 1959 
C. M. Brooks, and J. Ushiyama 
HYPOTHERMIA AND REACTION PATTERNS OF 
THE NERVOUS SYSTEM.—Annals New York Acad. 
Sci., 80 (2): 449-456. Sept. 14, 1959. 


Below certain temperatures there is a general 
depression of all nervous system functions, and 
reaction pathways eventually fail in a progressive 
fashion. A phase of hyperresponsiveness does 
occur and it appears that the overaction is not due 
to an increase in excitability, but is due to (1) 
repetitive discharge, probably contributed to by 
failure of accommodation and prolongation of ex- 
citatory potentials; (2) the greater participation 
of interneurons in reflex action; and (3) a greater 
power of recruitment at synaptic junctions because 
of the above mention changes. These same occur- 
rences probably account also for the greater 
spread of activation, overflow of excitation into 
systems not normally invaded, and general failure 
of confinement of activity to normal pathways. 
This changes the reaction patterns of the nervous 
system in hypothermia. 


9052 

Kondratovych, M. A. 1961 
(THE EFFECT OF HYPOTHERMIA ON THE EX- 
CITABILITY OF THE VASCULAR INTEROCEP- 
TORS] Pro vplyv gipotermii na zbudlyvist' sudyn- 
nykh interoceptoriv. —— Fiziologichnyi zhurnal 
(Kyiv), 7 (2): 221-225. March-April 1961. In 
Ukrainian, with English summary (p. 225). 


Isolated cooling of the carotid sinus to 25-19°C. 
by circulating cooled blood through it showed no 
decrease in excitability of the carotid sinus baro- 


and chemoreceptors to adrenaline, acetylcholine, or 


variations in perfusion pressure. Study of action 

potentials of the depressor nerve during hypother- 
mia showed a slight change in the amplitude due 

to a fall in blood pressure and an increase of the 
intervals between groups of impulses, which cor- 
responded to the simultaneous reduction in the 


number of heart beats. The normal vasomotor ex- 


citability in the aortic nerve is preserved even 


when the body temperature falls to 23-22°C. There- 


fore, the depression of interoceptive vascular re- 
flexes observed during general hypothermia does 

not result from a reduction in the receptor excit- 
ability. 


9053 

Kondratovich, M. A. 1960 
| REFLEX CONTROL OF THE VASCULAR TONE 
DURING HYPOTHERMIA] O sostoianii reflektornoi 
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reguliatsii sosudistogo tonusa v usloviiakh gipo- 

termii, —— Biulleten' eksperimental'noi biologii i 
meditsiny (Moskva), 50 (9): 65-69. Sept. 1960. In 

Russian, with English summary (p. 69). 


The vasomotor reflexes in response to stimula- 
tion of the receptors of the carotid sinus, the 
lungs, and the urinary bladder, and the reflexes 
evoked by stimulation of the afferent nerves (vagus, 
aortic, sciatic) were studied in dogs, cats, and 
rabbits. A marked reduction of all vasomotor re- 
flexes was noted during hypothermia; they disap- 
peared almost completely when the body tempera- 
ture dropped below 20° C. Depressor reflexes 
were inhibited to a far greater extent than the 
pressor ones, When cooled locally to 20-26° C, 
the carotid-sinus receptors showed no reduction 
of their sensitivity either to various chemical stim- 
ulants or to the changes in intravascular pres- 
sure. Rather, within this temperature range the 
excitability of the carotid sinus receptors was ele- 
vated slightly above the normal, It is concluded 
that the changes of interoceptive vasomotor re- 
flexes during hypothermia do not appear to be the 
result of the reduction in receptor excitability. 
(From the author's summary) 


9054 
Korostovtseva, M. V. 1960 


[PROFOUND HYPOXIC-HYPERCAPNIC HYPOTHER- 
MIA AND THE DEVELOPMENT OF INCREASED 
RESISTANCE TO IT] Glubokaia gipoksichesko-giper- 
kapnicheskaia gipotermiia i povyshenie ustoichi- 
vosti k nei. —— Fiziologicheskii zhurnal SSSR 
(Moskva), 46 (10): 1188-1194. Oct. 1960. In Rus- 
sian, with English summary (p. 1194). 

English translation in: Sechenov Physiol. Jour. 
USSR (New York: Pergamon Press), 46 (10): 1387- 
1395. Feb. 1961. 


Profound hypothermia (8-9° C.), produced in al- 
bino rats by cooling in ice-cold water without nar- 
cosis, was incompatible with life. Cooling under 
conditions of increasing hypoxia and hypercapnia 
prevented central nervous system exhaustion to a 
considerable degree and increased the resistance 
of the organism to general cooling. Preliminary 
training of albino rats to hypoxia, hypercapnia and 
cooling produced adaptation-trophic changes in the 
body and increased the animal's resistance to pro- 
found hypothermia considerably. (Author's conclu- 
sions) 


9055 

Korostovtseva, N. V. 1959 
(CHANGE IN ADRENOMEDULLARY FUNCTION 
IN ARTIFICIAL HYPOTHERMIA] Ob izmenenii 
funktsii mozgovogo veshchestva nadpochechnikov 
pri iskusstvennoi gipotermii. —— Fiziologicheskii 
zhurnal SSSR (Leningrad), 45(9): 1118-1123. Sept. 
1959. In Russian. 
English translation in: Sechenov Physiological 
Journal of the USSR (New York: Pergamon Press), 
45 (9): 77-82. Sept. 1959. 


In anesthetized dogs, after profound inhibition of 
the central nervous system by injections of neuro- 
plegic agents, the cooling process for induction of 
artificial hypothermia was not accompanied by in- 
creased adrenalin or noradrenalin secretion. Simi- 
larly, the adrenalin and noradrenalin level in the 
blood did not increase in albino rats subjected to 
cooling under hypercapnic and hypoxic conditions. 
Cooling to lower degrees of hypothermia reduced 
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secretion from the adrenal medulla. It is conclud- 
ed that the development of fibrillation of the cardi- 
ac muscle or other arrhythmias of the heart in 
artificial hypothermia at low temperatures is not 
related to an increase in the adrenalin or norad- 
renalin secretion. (Author's summary, modified) 


9056 
Krieger, E. M. 1961 


REFLEX BRADYCARDIA IN HYPOTHERMIC RATS. 
— Acta physiologica latino americana (Buenos 
Aires), 11 (3): 127-134. 1961. In English. 


Bradycardia usually disappeared below a body 
temperature of 20° C., at which temperatures the 
inhibitory activity of the vagus on the heart rate 
was almost normal when the peripheral end of the 
nerve was stimulated electrically. It appears that 
below a certain degree of hypothermia the afferent 
and/or the central parts of the baroreceptor reflex 
are inactive. A great reduction was observed in 
the responses of the blood pressure to a standard 
dose of acetylcholine (1 microgram) at all the 
hypothermic levels studied. 


9057 
Kuhn, L. A. 1959 


and J. K. Turner 
ALTERATIONS IN PULMONARY AND PERIPHERAL 
VASCULAR RESISTANCE IN IMMERSION HYPO- 
THERMIA.—Circulation Research, 7 (3): 366-374. 
May 1959. 


The effects of immersion hypothermia on the sys- 
temic and pulmonary circulation were investigated 
in untreated, anesthetized dogs and in anesthetized 
dogs receiving sympatholytic and sympathomimetic 
agents. Both pulmonary and systemic vascular re- 
sistance increased progressively during hypothermia, 
the former to a greater extent than the latter. The 
primary causes for the increase in vascular resist- 
ance were progressive diminution in cardiac output 
and the local effect of blood of low temperature. 
Norepinephrine caused a moderate, variable in- 
crease in peripheral vascular resistance and lowered 
slightly the average temperature which could be 
safely attained whereas the sympatholytic agent, 
phenoxybenzamine, caused a variable fall in periph- 
eral vascular resistance and death from ventricular 
fibrillation at slightly higher average temperature 
than in the untreated animals. The high pulmonary 
resistance was associated with maintenance of a 
relatively high degr-e of right ventricular work at 
low body temperatures, whereas the work on the left 
ventricle declined to a greater extent than did that of 
the right ventricle. Cold adaptation for two months 
did not protect against ventricular fibrillation in hy- 
pothermia. (From the authors' summary) 


9058 
Lacroix, E., 1959 


and I, Leusen 
THE INFLUENCE OF IMMERSION HYPOTHERMIA 
AND REWARMING ON OXYGEN CONSUMPTION AND 
GLYCOGEN OF THE RAT HEART.— Archives inter- 
nationales de physiologie et de biochimie (Liege), 67 
(2): 222-226. April 1959. In English. 


In the rat, immersion hypothermia of three hours 
at 21° C. depressed the endogenous oxygen consump- 
tion of heart slices by about 33% when measured at 
37° C. Immersion hypothermia induced a marked 
depletion of the heart glycogen stores. In the pres- 
ence of glucose as substrate, the respiration of rat 
heart slices was not altered after a period of hypo- 
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thermia having lasted three hours. Rewarming re- 
stored rapidly the glycogen level and normalized the 
endogenous oxygen consumption of the heart. 


9059 
Lacroix, E., 1958 
and I. Leusen 

[REWARMING AFTER HYPERTHERMIA AND 
CARDIAC FUNCTION] Réchauffement aprés hypo- 
thermie et fonction cardiaque.—Journal de physi- 
ologie (Paris), 50(2): 352-354. March 1958. In 
French. 


The effect of hypothermia on the functional ca- 
pacity of the heart was investigated by observation 
of the cardiac response to infusion of 500-650 cc. 
of a dextran solution in normal dogs and in dogs 
rapidly rewarmed after cooling to a body tempera- 
ture of 23° C. Before the infusion of dextran, re- 
warmed animals showed a slight tachycardia, 
normal arterial and venous pressure, and a de- 
creased cardiac debt. Infusion of dextran in both 
groups produced an increase in venous and arterial 
pressure and a 100% increase in cardiac debt. It 
is concluded that hypothermia has no effect on the 
functional capacity of the heart. 


9060 

LeBlanc, J. A. 1958 
ROLE OF ADRENALINE AND NOR-ADRENALINE 
ON RESPONSE OF COLD-ACCLIMATIZED ANI- 
MALS TO CHLORPROMAZINE. —Proc. Soc. Exper. 
Biol. and Med., 98 (2): 406-407. June 1958. 


An experiment was conducted to investigate the 
role of adrenaline and noradrenaline in the resist- 
ance of cold-acclimatized animals to chlorprama- 
zine hypothermia. Rats exposed to a temperature of 
40° F. for 4 weeks were administered chlorproma- 
zine intraperitoneally alone or in combination with 
adrenaline, noradrenaline, the adrenergic blocking 
agent dibenamine, or the antihistamine pyribenza- 
mine. Cold acclimatization was found to decrease 
the hypothermic effect of chlorpromazine. Adrena- 
line and noradrenaline had little effect in control 
rats, but alleviated hypotheria in cold-exposed ani- 
mals. Pyribenzamine and dibenamine potentiated 
the hypothermic effect of chlorpromazine in both 
control and experimental animals. Dibenamine was 
more potent than pyribenzamine in acclimatized 
animals, completely abolishing the antagonistic 
effect of cold exposure on hypothermia, while 
pyribenzamine was more potent in controls. It is 
suggested that cold acclimatization is associated 
with sensitization to adrenaline and noradrenaline, 
and desensitization to histamine. 


9061 
Lewis, F. J. 1961 
PROLONGED HYPOTHERMIA. —— Northwestern 


Univ. Medical School, Chicago, Ill. ; issued by 
School of Aviation Medicine, Brooks Air Force 
Base, Tex. Report no. 61-45, April 1961. 5p 

An automatic control system was used to main- 
tain the body temperature of dogs below 25° C. 
for 20 hours. Once this low temperature was 
reached no anesthesia other than hypothermia was 
required. Blood pressure and pulse rate remained 
low throughout the cooling periods and as time 
passed the hematocrit rose, plasma volume fell, 
pH fell, and venous oxygen saturation fell. Of the 
98 dogs cooled in this fashion, 31 survived re- 
warming. A number of agents and medications 
were used in trying to increase the survival 


9062-9066 





rate. Best results were achieved with the most 
recent technic which features a number of small 
changes such as deeper anesthesia during induc- 
tion of hypothermia. Reserpine also may have 
contributed to a higher survival rate. (Author's 
summary) 


9062 


Li, Choh-luh 1958 
EFFECT OF COOLING ON NEUROMUSCULAR 
TRANSMISSION IN THE RAT.—Amer. Jour. Phy- 
siol., 194 (1): 200-206. July 1958. 


Electrode measurements were made of individual 
fibers of the gracilis anticus muscle in rats during 
hypothermia produced by packing in ice. Resting 
membrance potentials were unchanged during cooling 
to10°C., but declined below 10°, and were not pres- 
ent below 0°. Response to direct nerve stimulation 
was unchanged above 15°, but below 15° the re- 
sponses showed no spike potentials. Miniature end- 
plate potentials could not be recorded below 4°. 
Neuromuscular transmission was impeded at 15°, 
and blocked at 5°, while muscle response to direct 
stimulation persisted to 1°. Fibrillation was noted 
in some muscle fibers during cooling. In frostbite 
lesions produced by cooling of the extremity to -2° 
for 2 hours, muscle resting potentials and miniature 
endplate potentials were absent, and there was no 
response to direct or indirect muscle stimulation. 


9063 


Lim, T. P. K. 1961 
CENTRAL AND PERIPHERAL MECHANISMS IN 
TEMPERATURE REGULATION. —In: Neural as- 
pects of temperature regulation, p. 79-111. Ed. by J. 
P. Hannon and E. Viereck. Fort Wainwright, Alaska: 
Arctic Aeromedical Laboratory, 1961. 

Peripheral and central mechanisms for the initia- 
tion of thermal panting and shivering were studied in 
the anesthetized dog employing a thermal dissociation 
technique. It was observed that thermal panting could 
be produced by central but not by peripheral heating 
alone. The hypothalamic temperature threshold for 
panting was higher in central heating alone than in 
total body heating. Thermal panting established by 
total body heating disappeared whenever either central 
or peripheral temperature alone was lowered. It is 
therefore concluded that both central and peripheral 
temperatures contribute to the initiation of panting, 
although the central temperature is more important. 
It is further concluded that shivering could be pro- 
duced during differential cooling of the head or the 
trunk alone as well as in the course of total body cool- 
ing. Either "peripheral" or "central" shivering could 
be produced repeatedly and also inhibited by elevation 
of skin temperature in "central shivering" or brain 
temperature in "peripheral shivering". From these 
data it is inferred that the onset of shivering in the 
anesthetized animals depends upon both central and 
peripheral temperatures; the peripheral temperature 
in shivering in this case is more potent than the cen- 
tral temperature. (Author's conclusion, modified) 


a a, 1960 
E. Jankowska, and J. Panasewicz 
[STUDY OF THE ABILITY OF RETENTION OF 
FRESHLY-ACQUIRED KNOWLEDGE IN RATS SUB- 
JECTED TO DEEP PHYSICAL HYPOTHERMIA OR 
ELECTROSHCCK] Badania nad zdolnoScia utrwa- 
lania swiezo nabutej pamieci u szczuréw po dawa- 
nych dziataniu gtebokiej hipotermii fizycznej lub 
elektrowstrzgsow. —— Acta physiologica polonica 
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(Warszawa), 11 (4): 529-534, July-Aug. 196°. In 
Polish, with English summary (p. 534). 


The object of the research was to establish 
whether deep physical hypothermia produces dis- 
turbances in the retention of freshly acquired 
knowledge comparable to the changes produced by 
electric convulsive shocks (ECS) applied under 
similar conditions. Maze experiments showed that 
rats treated with electroshock 5-10 min. after 
training lose a considerable part of the recently 
acquired knowledge of the path to food. No such 
loss was recorded for animals which were cooled 
to 17°-13° C. immediately after training and sub- 
sequently compared to controls. (Authors' sum- 
mary, modified) 


9065 

Lynch, H. F. 1959 
RED BLOOD CELL DISTRIBUTION IN THE 
HYPOTHERMIC GROUND SQUIRREL.—Jour. 
Applied Physiol., 14 (6): 990-994. Nov. 1959. 


The quantity and distribution of the circulating 
red blood cell mass were studied in the ground 
squirrel during immersion hypothermia of 2°-4° C. 
esophageal temperature. Mixing of isotopically 
tagged erythrocytes within the total red cell mass, 
as determined by comparison with euthermic values, 
was essentially complete within 10 minutes, so that 
little, if any, sequestration of blood occurred. The 
hematocrit ratio of blood within the heart lumina 
was maintained throughout this cold stress. Com- 
plete mixing of Cr°l-tagged red blood cells took 
place within 1 hour in the erythrocytes of the kidney, 
cardiac muscle, diaphragm, and leg muscles. The 
liver of the cold animal picked up radioactivity, 
perhaps due to damage of erythrocytes in the label- 
ing process. Splenic contraction within 2 hours of 
acute hypothermia was indicated by a sharp decrease 
in its circulating red blood cell mass and by visual 
observation. The total erythrocyte mass in the cheek 
pouch of the hypothermic ground squirrel required 
about 3 hours to equilibrate with labeled cells, so 
that a small region of very slowly flowing blood did 
exist in this tissue. Maintenance of red blood cell 
flow to tissues indicated that some vasomotor control 
was intact during this acute cold stress. (Author's 
abstract) 


9066 


Malméjac, J., 1958 

G. Neverre, M. Bianchi, and C. Malméjac 
[QUALITATIVE CHANGES IN THE ACTIVITY OF 
THE ADRENAL MEDULLA DURING HYPOTHER- 
MIA] Sur les modifications qualitatives de l'activi- 
té médullo-surrénale en hypothermie.—Journal de 
physiologie (Paris), 50 (2): 387-389. March 1958. 

In French. 

A study was made of changes in the secretion of 
adrenaline and noradrenaline during progressive 
hypothermia in anesthetized dogs. Cooling to a tem- 
perature of 35-36° C. was found to produce a slight 
increase in adrenaline secretion. Below 30°, the 
secretion of adrenaline was markedly decreased, 
while that of noradrenaline was relatively increased. 
At temperatures below 25°, adrenaline secretion was 
reduced to 1/20 of the normal level, and the propor- 
tion of noradrenaline to total amines secreted was 
increased to 25-40%. At 20°, the effect on the ac- 
tivity of the adrenal medula was similar to that pro- 
duced by enervation, but secretion by the adrenal 
cells could be stimulated by administration of acetyl- 
choline or nicotine. The activity of the adrenal me- 
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dulla was restored by rewarming to a temperature of 
30° 


9067 
Maxwell, G. M., 1959 
C. A. Castillo, C. W. Crumpton, and G. G. Rowe 
HYPERTHERMIA: SYSTEMIC AND CORONARY 
CIRCULATORY CHANGES IN THE INTACT DOG. —. 
Amer. Heart Jour., 58 (6): 854-862. Dec. 1959. 


Dogs rendered hyperthermic by diathermy coils 
placed around the trunk showed an increased ventila- 
tion, heart rate, cardiac output, and left ventricular 
work. These latter could be correlated with the ob- 
served increases in coronary blood flow and cardiac* 
oxygen consumption. In the circumstances of this 
experiment, heat was a feeble coronary vasodilator, 
and cardiac efficiency was reduced. (Authors' sum- 
mary, modified) (33 references) 


9068 

Mazo, I. L. 1961 
[THE INFLUENCE OF BODY COOLING ON THE 
MICROPHONIC EFFECT OF THE COCHLEA] VIli- 
janie okhlazhdeniia organizma na mikrofonnyi ef- 
fekt ulitki. —— Biulleten’ eksperimental'noi biolo- 
gii i meditsiny (Moskva), 51 (5): 22-26. May 1961. 
In Russian, with English summary (p. 26). 


A method of recording the electropotentials 
of cochlear activity in rabbits was used to 
study the effects of general body cooling and of 
local cooling of the external meatus, tympanic 
membrane, and labyrinth on the auditory function 
of the internal ear. The auditory function of the 
internal ear was depressed after both types of 
cooling. The character of alterations of this func- 
tion during cooling and the subsequent warming de- 
pended on the degree of cooling and was, to some 
extent, determined by a reflex mechanism. (Au- 
thor's summary, modified) 


9069 
Megel, H., 1961 
F. M. Keating, and J. A. Stern 
EFFECT OF ELEVATED AMBIENT TEMPERATURE 
AND VIBRATION UPON THE RECTAL TEMPER- 
ATURE OF THE RESTRAINED RAT.—Aerospace 
Med., 32 (12): 1135-1139. Dec. 1961. 


Restrained male rats (140-160 g.) were exposed to 
non-lethal elevated ambient temperature and to vibra- 
tion. Ambient temperature (80° and 110° F.), vibra- 
tional frequency (30 and 60 c.p.s.), and duration of 
exposure (20 min.) were kept constant. The rectal 
temperatures of the animals rose in proportion to in- 
creased vi»ration stress. Alteration in rectal tem- 
perature resulting from exposure to a combination of 
heat and vibration occurs in dead animals as well as 
living ones. Possible mechanisms in the production 
and retention of heat by the animals include the fol- 
lowing: (1) Exposure to vibration may facilitate the 
transfer of heat from the environment to the animal. 
(2) Friction of the internal organs can generate heat 
or be a stimulus for increased metabolism. (3) Vi- 
bration may interfere with respiration, the primary 
mechanism by which the animal maintains thermal 
equilibrium. (4) It is possible that the animal plays 
a passive role in the transfer of heat from environ- 
ment to organism. (Authors' summary, modified) 


9070 
Milan, F. A. . 1960 
A STUDY OF THE MAINTENANCE OF THERMAL 

BALANCE IN THE ESKIMO. —Arctic Aeromedical 
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Lab., Ladd Air Force Base, Alaska. Technical Re- 
port no. 60-40, Nov. 1960. 20 p. 


An investigation of the maintenance of thermal 
balance in five clothed Eskimos living in the village 
of Wainwright, Alaska, was undertaken in March and 
april, 1960. Skin and rectal temperatures were 
measured as the subjects carried on with some of 
their daily food quest activities in the cold. There 
were no significant differences (P >0.05) between con- 
trol values and measurements made in experiments 
lasting up to 8 hours in any temperature parameter. 
Ambient temperatures ranged between -26° and -14 
C. and wind speeds between 0 and 24 knots. At these 
temperatures thermal balance was maintained by the 
insulation of the clothing rather than high levels of 
activity. Energy expenditures for a number of activi- 
ties in this environment were calculated from the 
measured respiratory exchange of these subjects. 
The elevated thermoneutral metabolisms seen in 
these Eskimos is conjectured as being advantageous 
to them in the cold only when in thermal balance. Be- 
cause of the heavy insulation of the clothing, the ex- 
cess heat lost from the face could serve to warm that 
area. (Author's abstract) 


9071 
Miller, J. A., 1958 
and Faith S. Miller 
EFFECTS OF DRUGS AND ANAESTHETICS ON 
REANIMATION OF ICE-COLD MICE [Abstract]. — 
Jour. Physiol. (London), 140 (3): 23P-24P. 
March 11, 1958. 


Experiments were conducted to determine the 
effects of various methods of cooling on the re- 
covery of animals from deep hypothermia. Re- 
suscitation was found to be possible after rapid 
cooling to a temperature of 0-1° C. in mice treated 
with general anesthetics, barbiturates, chlor- 
promazine, or ethyl alcohol. Mice treated with 
volatile anesthetics recovered postural reflexes 
after hypothermia earlier than mice given other 
drugs. Treatment with chloroform resulted in death 
within 3 days in both cooled and uncooled animals. 
Animals treated with agents producing vasodilatation 
showed less frequent temporary weakness or paral- 
ysis of the hind legs after cooling. Cooling ina 
closed vessel containing soda-lime to prevent the 
accumulation of carbon dioxide resulted in fewer 
revivals and an increase in the frequency of hind 
limb damage. Damage was reduced when water 
vapor was removed by silica gel, and COg was 
allowed to accumulate. It is suggested that the im- 
portance of COg in resuscitation from deep hy- 
pothermia may be due to its effects on the vascular 
system and oxygen requirements. 


9072 
Miller, J. A., 1959 
and F. S. Miller 
FACTORS CONTRIBUTING TO THE SUCCESSFUL 
REANIMATION OF MICE COOLED TO LESS THAN 
1° C.—Amer. Jour. Physiol., 196 (6): 1218-1223. 
June 1959. 


Nearly all mice cooled to less than 1° C. were 
reanimated if first cooled slowly to less than 20° C. 
in a sealed vessel of appropriate size. During this 
period the Og content of the vessel fell to 6%, the 
COg increased to 11% and the humidity to satura- 
tion. Hypercapnia was chiefly responsible for the 
success of the method, though hypoxia and increased 
humidity also were beneficial. This holds whether 
the percentage of recoveries, time and temperature 
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of recovery of postural reflexes, or incidence of 
hind leg weakness was used as an index of success. 
During resuscitation the animals received artificial 
respiration with 100% O2, 95% Oo + 5% CO2, 90% 
O2 + 10% CO2, or air. Comparisons of percentage 
-of recoveries, long term survivals, and uninjured 
hind legs show that 95% O29 + 5% COg gives the best 
results and 100% Og the poorest. These findings 


demonstrate the benefits of CO2 in deep hypothermia. 


(Authors' abstract, modified) 


9073 
Moss, A. J., 
and B. E. Bradley 


1960 


BALLISTOCARDIOGRAPHIC RESPONSE TO HYPER- 


THERMIA.—Jour. Applied Physiol., 15 (3): 445- 
448. May 1960. 


The body temperature of five normal subjects was 
raised to levels above 100.0° F. through the use of a 
rubberized anti-exposure suit. The induced hyper- 
kinetic cardiovascular state was studied on an ultra- 
low-frequency force ballistocardiogram. The ejec- 
tion deflection (HI wave) consistently increased in 
amplitude and became more vertical during the hy- 
perthermic state. The time duration from the onset 
of ventricular ejection to the J wave peak generally 
was shortened. These changes were interpreted in 
terms of the known cardiovascular response to the 
hyperkinetic state. Diminished peripheral resist- 
ance and its sequelae seemed to play a major role 


in the ballistocardiographic changes seen with hyper- 


thermia. (Authors' abstract) 


9074 
Moulder, P. V., 
L. Eichelberger, M. Roma, J. J. Rams, C. 
Thurston, and R. Pinc 
BIOCHEMISTRY OF BLOOD, HEART, AND SKELE- 
TAL MUSCLES UNDER INDUCED, CONTROLLED 
HYPOTHERMIA.—A.M.A. Arch. Surg., 78 (1): 37- 
44. Jan. 1959. 


Eight dogs undergoing moderate hypothermia 
showed no group abnormalities in serum and 
erythrocyte water and electrolyte concentration; 
however, individual changes suggested a depression 
in serum potassium concentration and a rise in 
serum magnesium concentration. Short-term (30 
minute), moderate (25° C.) total-body hypothermia 
produced by ice-water immersion with autoventila- 
tion and light ether anesthesia did not alter the bio- 
chemical structure of the myocardium or thigh 
(skeletal) muscle, such structure being defined in 
terms of phase water and electrolyte concentration. 
The quantitative interpretation of the analytical 
data developed for tissues, skeletal muscle, and 
heart in hypothermia indicates that a controlled 
moderate hypothermia of 25° C. can be used during 
cardiac and cerebrovascular surgery without water 
and electrolyte changes occurring in the fibers of 
these tissues. (Authors' summary and conclusion) 
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Nechaeva, G. A. 1960 
[THE EFFECT OF DEEP HYPOTHERMIA ON THE 
CARBOHYDRATE-PHOSPHORUS METABOLISM OF 
BRAIN TISSUE] Vliianie glubokoi gipotermii na 
uglevodno-fosfornyi obmen tkani mozga.—Biulleten' 
eksperimental'noi biologii i meditsiny (Moskva), 48 
(3): 54-57. March 1960. In Russian, with English 
summary (p. 57). 


The level of inorganic phosphorus, adenosinetri- 
phosphate, phosphocreatine, and lactic acid in cat's 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


brain tissue remained unchanged during hypothermi: 
as low as 14° C. This is indicative of the absence ¢ 
hypoxia or any other condition which may disturb th 
equilibrium between glycolytic and oxidative proc- 
esses. Evenabriefinterruptionof the cerebral blo! 
supply during hypothermia results in a disintegratig 
of energy-producing substances. This fact should k 
considered while returning the animal to normal ten 
perature levels. (Author's summary, modified) 





9076 | 

Ogata, K., 1958 
T. Sasaki, N. Murakami, S. Watanabe, N. Kori, 
and I. Yagi 


OXYGEN CONSUMPTION IN RELATION TO THER. 
MAL SENSATION ON COLD EXPOSURE.—Japanes: 
Jour. Physiol. (Nagoya), 8: 193-205. 1958. 


A series of experiments were conducted to deter- 
mine the role of thermal sensation in the metabolic 
response to cold. Healthy nude men exhibited 
marked shivering, an increase in oxygen consump- 
tion, and a transient increase in body temperature 
immediately after exposure to a temperature of 
4.8° C. A leprous patient with extensive dermal 
lesions affecting thermal sensation showed a steady 
decline in body temperature, with an increase in 
oxygen consumption only after a decline in tempera- 
ture of more than 1°. Cooling of healthy men to a 
rectal temperature of 35° by immersion in cold 
water tended to increase the latent period of warmth 
sensation in response to heat application on the fore- 
arm, and markedly increased the latent period of 
pain sensation. Cooling decreased and heating in- 
creased the latent period of pain sensation in re- 
sponse to cold application. Electroencephalographic 
studies of unanesthetized rabbits exposed to cold re- 
vealed a gradual decrease in the frequency of the 
slow wave from the cortex, subcortex, and thalamus 
during body cooling, and a fast superimposed wave 
at rectal temperatures from 34° to 30°. The thresh- 
old of cortical response to stimulation of the sci- 
atic nerve decreased with cooling to 30°, and rose 
gradually thereafter. Electrical activity in the sym- 
pathetic zone of the hypothalamus was increased with 
cooling to 33°-30°, and decreased at lower tempera- 
tures, while the parasympathetic zone reached a peak 
of activity at 28-27°. Heat production was initially 
increased during cooling, but fell gradually below 30°. 
The results support the concept of an effect of ther- 
mal sensation on temperature regulation during ex- 
posure to cold. 


9077 

Ostashkov, K. V. 1951 
[BLOOD SERUM PROTEINS UNDER CONDITIONS 
OF ARTIFICIAL HYPOTHERMIA] Belki syvorotki 
krovi v usloviiakh iskusstvennoi gipotermii. — 
Biokhimiia (Moskva), 26 (6): 966-969. Nov.-Dec. 
1961. In Russian, with English summary (p. 969). 


The development of artificial hypothermia was ac- 
companied by a progressive hypoproteinemia. The 
decrease was most pronounced for the globulin 
fraction. No severe shifts were noted in the ratios 
of basic protein fractions (albumins and globulins). 
Changes in the proportions of the blood proteins 
were shown by an increase in the .<-globulin 


fraction and a decrease in the - anda-globulins, 
both in the absolute and relative indices. 
9078 


Parkes, A. S., 
and A. U. Smith 
TRANSPORT OF LIFE IN THE FROZEN OR DRIED 


1959 
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3. GENERAL PHYSIOLOGY 


STATE.—Brit. Med. Jour. (London), No. 5132: 
1295-1297. May 16, 1959. 


The prospect of suspending animation for indefi- 
nite periods in man by freezing him is discussed, 
along with the possibility of carrying a proportion 
of the spacecrew in a state of suspended animation 
in order to reduce oxygen and food requirements. It 
is presumed that a frozen body would be partly or 
wholly immune to the effects of violent acceleration 
and deceleration provided it is well supported to pre- 
vent breakage. Moreover, as indicated by animal 
experiments, the effects of whole body irradiation 
are greatly reduced at low temperatures. Suspended 
animation for space travelers would avoid the effects 
of old age, from which they might otherwise begin to 
suffer on longer journeys, and dispose of the problem 
of burial in space. 


9079 
Perlman, H. B., 
R, Kimura, and R, A, Butler 
COCHLEAR BLOOD FLOW DURING HY PO- 
THERMIA. —Annals Otol., Rhinology and Laryngol, 
68 (3): 803-815. Sept. 1959. 


The cochlear vessels of guinea pigs were resist- 
ant to diameter changes under the vasomotor stimu- 
lation of profound rapid hypothermia. Blood cells 
were not agglutinated or lysed even as the blood 
flow came to a complete stop. Blood flow rate was 
reduced to about 50% of normal but not stopped even 
when the rectal temperature fell to 20° C., and 
below. There was a terminal rise in flow rate in 
deep hypothermia in self-respired animals. This 
was probably due to both anoxia and hypercapnia 
and probably associated with dilation of cochlear 
and cerebral vessels outside of the observation 
window. The moderate reduction in flow rate in 
hypothermia was probably due to increased resist- 
ance from viscosity changes and narrowing of 
vessels beyond the fenestra. Marked slowing of 
cochlear blood flow to complete stoppage followed 
closely the failing blood pressure as cooling con- 
tinued to cardiac standstill. The principal adjust- 
ment in the cochlear circulation to changing condi- 
tions appears to be changes in the rate of blood 
flow through the vessels of the terminal vascular 
bed. (Authors' summary, modified) 
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9080 
Polatek, P., 
and N. Ledinskaia 

CHANGES IN THE PERIPHERAL NERVOUS SYSTEM 
OF LABORATORY ANIMALS, ASSOCIATED WITH 
COOLING AND WITH ARTIFICIAL HYPOTHERMIA. 
—Bull. Exper. Biol. and Med., 45 (5): 640-643. May 
1958. 


Histological studies were made of the cardiac 
ganglia, duodenal nerve plexuses, and nerves of the 
bursae of the knee and hip joints of rats and rabbits 
after hypothermia maintained for 3-23 hours. Hypo- 
thermia was found to produce increased intensity of 
staining of nerve structures, changes in the thickness 
of nerve fibers, and varicosities along the nerve 
axes. The thick sensory fibers were more affected 
than the vegetative nerve fibers of blood vessels. The 
changes were partially reversible within 3 days, and 
were greater in animals cooled by packing in ice than 
in animals cooled by administration of drugs. The 
observed changes are considered to represent a 
nonspecific reaction of the peripheral nervous sys- 
tem to excessive stimulation. 


1958 
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Popovic, V. 1959 
LETHARGIC HYPOTHERMIA IN HIBERNATORS 
AND NONHIBERNATORS,—Annals New York Acad. 
Sci., 80 (2): 320-331. Sept. 14, 1959. 


Lethargic hypothermia was induced in nonhiberna- 
tors (rats) and hibernators (ground squirrels). Both 
animals were cooled by Giaja's technique or by im- 
mersion in cold water, and their patte: is of cooling 
and the limits of the lethargic state were determined. 
Constant body temperatures were maintained at 15° 
C. for the rat and at 10° C. for the ground squirrel. 
Clinical death occurred after 9.5 hours in the rat, 
and after 110 hours in the ground squirrel. During 
the last third of these periods, however, the animals 
were unable to survive after rewarming. A compari- 
son of oxygen consumption, limits of lethargic states 
and survival times demonstrates that lethargic hypo- 
thermia is similar in both animals, but different from 
natural hibernation. 


9082 _ 

Popovic, V. 1960 
PHYSIOLOGICAL CHARACTERISTICS OF RATS 
AND GROUND SQUIRRELS DURING PROLONGED 
LETHARGIC HYPOTHERMIA. —— Amer. Jour. 
Physiol., 199 (3): 467-471. Sept. 1960. 


The "biological survival time" in which rewarm- 
ing from hypothermia could be successfully accom- 
plished was found to be 5.5 hours in rats cooled 
to a body temperature of 15° C. and 75 hours in 
ground squirrels cooled to 10° C. Total survival 
time was 8-10 hours in rats and 110 hours in 
ground squirrels. In the clinical survival period 
following the biological survival time, rats and 
squirrels showed irreversible hemoconcentration, 
hypoglycemia, and progressive decrease in arte- 
rial blood pressure; in rats, a decreased oxygen 
consumption and low blood pH were also observed. 
Pulse rate was unchanged throughout the survival 
period. Induced or spontaneous lowering of the 
arterial blood pressure early in hypothermia was 
associated with a decrease in biological survival 
time, while artificial ventilation had no effect. 
Blood circulation and failure of physiological co- 
ordination and integration are suggested as criti- 
cal factors in the determination of biological sur- 
vival time during hypothermia. 


9083 _ 
Popovic, V. 1960 


SURVIVAL TIME OF HYPOTHERMIC WHITE RATS 
(15° C.) AND GROUND SQUIRRELS (10° C.), —— 
Amer. Jour. Physiol., 199 (3): 463-466. Sept. 1960. 


The "biological survival time" in which rewarm- 
ing from a stable body temperature of 15° C. could 
be successfully accomplished was found to be 5.5 
hours in adult rats. Biological survival time was 
unaffected by the rate of rewarming or by the 
time required (from 15 minutes to 6 hours) for 
cooling to 15°C. by Giaja's confinement technique, 
by submersion in ice water, or by cooling in cold 
air or by confinement after administration of insu- 
lin or chlorpromazine. Survival time was shorten- 
ed by starvation for 2 or more days before cooling, 
by administration of sodium pentobarbital, and by 
decreases in body temperature below 15°C. The 
biological survival time of young 40-g. rats at 
15° C. was 19 hours, and their oxygen consumption 
by weight was two and one-half times that of adult 
rats. 
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9084 
[RECENT ADVANCES IN CRYOBIOLOGY]| Progres 
recents en cryobiologie.— Bulletin de 1Institut In- 


ternational du Froid (Paris), Supplément, Annexe 
1961-4 [19617]. 102 p. 

Nine papers are included which deal with the ef- 
fect of low temperatures on humans or biological 
systems. These papers were presented at a sym- 
posium of the Biological and Medical Sub-Commis- 
sion of the International Institute of Refrigeration, 
May 31-June 3, 1961, Belgrade, Yugoslavia. Perti- 
nent papers are abstracted separately. See items no. 
8938, 9114, 10641 


9085 

Renin, I. S. 1960 
|ANALYSIS OF TEE MECHANISM OF THE HYPO- 
THERMIC ACTIO®: OF CARBON DIOXIDE AND ON 
THE USE OF COg FOR PRODUCTION OF DEEP HY- 
POTHERMIA IN WARM-BLOODED ANIMALS] K a- 
nalizu mekhanizma gipotermiziruiushchego deistviia 
uglekisloty i ob ispol'zovanii COQ dlia polucheniia 
glubokoi zipotermii u teplokrovnykh. —Patologiches- 
kaia fiziologiia i eksperimental'naia terapiia (Mosk- 
va), 3 (5): 48-56. Sept.-Oct. 1959. In Russian, 
with English summary (p. 56). 


Inhalation of an air mixture containing 15-20% car- 
bon dioxide blocks the physical and chemical thermo- 
regulatory responses in the rabbit by depressing the 
heat production by shivering and thermoregulatory 
muscle tone during chilling, and by increasing heat 
release to the environment. Inhibition of thermoreg- 
ulation is independent of the general anesthetic effect 
of COg and of hypoxemia, since it is maintained after 
raising the Og content to 50% in the inhaled mixture 
and in the presence of normal HbOg2 content in the ar- 
terial and venous blood. Upon inhalation of a mixture 
containing 15-20% COg the body temperature drops 
2-3° C. during the first 60-90 minutes, and then 
gradually decreases, stabilizing at 34-36 C. During 
this period there is no reaction to pyrogens. Deep 
hypothermia may be induced by chilling during COQ 
respiration. Spontaneous recovery has been observed 
at 20° C. rectal temperature. If warmed and given 
CO 2 to inhale, rabbits with 10° C. temperature for 
60-90 minutes recover completely. (Author's sum- 
mary, modified) 


9086 
Salzano, J., 1961 
and F, G. Hall 
EFFECT OF HYPOTHERMIA ON REFLEX ACTIV- 
ITY IN THE ANESTHETIZED DOG. —— Proc. Soc. 
Exper. Biol. and Med., 106 (1): 199-202. Jan. 1961. 
The influence of temperature on the magnitude 
of pressor response to exogenously increased lev- 
els of epinephrine and nor-epinephrine was studied 
in dogs at normal and at reduced body temperature 
(28° C.). Circulatory and respiratory responses to 
hypoxic hypoxia (induced by inhalation of nine per 
cent Og in nitrogen) and to bilateral carotid occlu- 
sion were also studied in the same animals at 
normothermic and hypothermic levels to assay the 
reflex activity of the hypothermic animal. The re- 
sults indicate that injections of epinephrine and 
norepinephrine potentiate the pressor response in 
hypothermic, anesthetized dogs. Evaluation of re- 
spiratory and circulatory responses to bilateral 
carotid occlusion and hypoxic hypoxia indicates 
that the hypothermic dog retains reflex activity, 
but the magnitude of the responses is less than 
that of normal body temperature. (Quoted in part) 
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9087 
Santos, E. M., 1958 
and C, F. Kittle 
ELECTROCARDIOGRAPHIC CHANGES IN THE DOG 
DURING HY POTHERMIA,—Amer. Heart Jour., 
55 (3): 415-420. March 1958. 

Electrocardiographic observations were made in 
dogs breathing pure oxygen during progressive cool- 
ing to 22-25° C. induced by immersion in cold water, 
Progressive slowing of the heart rate was observed 
with decreasing body temperatures. The P wave 
was consistently altered, indicating a slowing of con- 
duction and increased time of depolarization more 
pronounced in the left atrium. P-R and QRS inter- 
vals were progressively lengthened in correlation 
with slowing of the heart rate. Prolongation of 
Q-T interval was not correlated with the progressive 
bradycardia, and is tentatively attributed to an alter- 
ation in the metabolism of the ventricular muscle, 
reflecting minute changes in calcium or potassium 
equilibrium. Marked deviations were observed in 
the S-T segment and in the T wave. The electro- 
cardiographic changes were reversible with re- 
warming and were apparently of no prognostic sig- 
nificance in the occurrence of ventricular fibrillation, 


9088 
Sarajas, H.S.S., 1958 
P, Nyholm, and P. Suomalainen 
STRESS IN HYPOTHERMIA, —Nature (London), 181 
(4609): 612-613. March 1, 1958. 


The nature of the stress response to hypothermia 
was determined by measurement of changes in the 
amount and distribution of the sudanophilic adrenal 
cortical lipids and in white blood ce!is in anesthe- 
tized dogs during cooling in an ice bath. Of 35 dogs 
studied, 8 showed lipid depletion during hypothermia, 
particularly in the zona fasciculata and zona reticu- 
laris (alarm reaction), 12 showed an increase of 
lipids throughout the adrenal cortex (resistance re- 
action), 10 showed adrenal cortical lipid patterns 
suggestive of transitory stages of stress reaction, 
and one showed an alarm reaction bordering on 
exhaustion. Dogs not showing an adrenal cortical 
response had been anesthetized with pentobarbitone 
alone, and cooled without artificial respiration until 
death occurred. Cooling resulted in a progressive 
fall in the total leukocyte count, with no change in the 
relative counts of eosinophils, lymphocytes, and 
other types of leukocytes. During stable hypothermia 
(22° C. for up to 6 hours), the white blood cell pic- 
ture remained essentially stationary. With rewarm- 
ing, the white cells showed an initial trend towards 
normalization, but neutrophilic leukocytosis, eosino- 
penia, and lymphopenia appeared at a temperature 
of 35° C. It is concluded that hypothermia evokes 
a general stress response, but that the response can 
be inhibited by administration of barbiturates. 

9089 

Segar, W. E. 1958 
EFFECT OF HYPOTHERMIA ON TUBULAR TRANS- 
PORT MECHANISMS.—Amer. Jour Physiol., 195 
(1): 91-96. Oct. 1958. 


Measurements were made of plasma and urine 
constituents in dogs during progressive cooling to 
20° C. produced by immersion in cold water. The 
animals were ventilated with pure oxygen and re- 
ceived a constant infusion of glucose solution. Plasma 
amino acid nitrogen concentration showed an initial 
drop during cooling, while no significant changes 
were seen in plasma creatinine and proteins. Plasma 
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phosphorus concentration decreased gradually during 
cooling. Urine flow was increased more than three- 
fold. Decreases were observed in the urine concen- 
tration and renal clearance of creatinine, amino acid 
nitrogen, and phosphorus. Protein excretion was only 
slightly increased. The renal clearance of glucose 
was increased markedly even when plasma glucose 
fell. Since the glomerular filtration rate also rose 
sharply, the increased glucose clearance was appar- 
ently due to the inability of the tubular cells to re- 
absorb the increased load of filtered glucose. The 
changes in urinary composition indicate that two 
transport mechanisms are involved in the reabsorp- 
tion of amino acids and phosphorus from glomerular 
filtrate. 


9090 
Selawry, O., 1958 


and G. E. Kraus 
REACTION OF DOGS TO HYPERTHERMIA AND 
FEVER —Jour. Applied Physiol., 13 (2): 231-236. 
Sept. 1958. 


Studies were made of the respiratory and cardiac 
responses of dogs to hyperthermia induced by various 
methods. Hyperthermia induced by immersion in 
warm water produced an increase in respiratory rate 
from 44/minutes to 320/minute. In the preterminal 
stage, respiratory rate was decreased, and breathing 
became forced and irregular. Pulse rate increased 
to a maximum of 320 beats/minute, and decreased in 
amplitude and frequency in the preterminal stage. 
Electrocardiographic studies revealed sinus tachy- 
cardia up to rectal temperatures of 43-45° C., with 
A-V block, an increase in the Q wave, high origin 
of the ST wave, and indentation of the T wave in the 
preterminal stage. In the terminal stage, the P waves 
disappeared and the QRS interval became prolonged 
and irregular. Death occurred at an average rectal 
temperature of 45.3°. Survival time was increased by 
administration of curare with artificial respiration to 
eliminate panting. When hyperthermia was produced 
by external blood heating, the increase of pulse and 
respiration was less, and all dogs survived a body 
temperature of 42° C. for 80 minutes without apparent 
injury. Administration of a metabolic stimulator (di- 
nitrophenol) to produce heating caused appearance of 
alarming symptoms after relatively low increases in 
rectal temperature. Injection of lipopolysaccharides, 
which act on the central thermoregulatory mechanism, 
produced only a slight increase in pulse and breathing 
rates compared to the other heating methods studied, 
and allowed survival in all animals. 


9091 
Semenov, N. V., 1960 


G. A. Chetverikova, and T. I. Konstantinova 
[CERTAIN REACTIONS OF THE ORGANISM TO ISO- 
LATED COOLING OF THE BRAIN] O nekotorykh 
reaktsiiakh v organizme pri izolirovannom okhla- 
zhdenii golovnogo mozga.—Biulleten' eksperimen- 
tal'noi biologii i meditsiny (Moskva), 48 (1): 35-38. 
Jan. 1960. In Russian, with English summary (p. 38). 

Experiments were performed on dogs and rabbits 
with isolated cooling of the brain. When the brain 
was cooled to 20° C., the body temperature remained 
above 30°C. This favored the course of hypothermia. 
Respiratory and cardiovascular functions were ade- 
quate during the whole period of cooling. The func- 
tional properties of the skeletal muscles were 
changed only slightly. In severe hypothermia, par- 
ticularly one which is fatal, considerable histological 
changes were observed in the cerebral neurons and 
capillaries. (Author's summary, modified) 
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9092 

Severinghaus, J. W. 1959 
RESPIRATION AND HYPOTHERMIA,—Annals New 
York Acad. Sci., 80 (2): 384-394. Sept. 14, 1959. 


The effects of hypothermia on respiration and es- 
pecially on blood gases, blood-gas relationship, pH, 
pK, CO9 content, and O9 dissociation during respira- 
tion are reviewed. In addition, lung alterations 
caused by increased dead space and varying degrees 
of metabolic acidosis during hypothermia are dis- 
cussed, and an attempted definition of normal venti- 
lation during hypothermia is presented. 


9093 


Smith, Audrey U. 1958 
LIFE AT LOW TEMPERATURES,—Nature (London), 
182 (4640): 911-913. Oct. 4, 1958. 


A review is given of papers presented at a sym- 
posium on life at low temperatures, conducted by the 
Zoology and Physiology Sections of the British As- 
sociation in Glasgow on August 28, 1958. Subjects 
discussed include the ability of some insects, mol- 
lusks, and fish to survive temperatures below freez- 
ing, with or without formation of ice crystals; freez- 
ing of viable mammalian cells in glycerol solutions; 
and artificial hypothermia in man and other mam- 
mals. 


9094 


Spurr, G. B., 1959 
and G. Barlow 
INFLUENCE OF PROLONGED HYPOTHERMIA AND 
HYPERTHERMIA ON MYOCARDIAL SODIUM, PO- 
TASSIUM AND CHLORIDE .—Circulation Research, 
7 (2): 210-218. March 1959. 


In dogs cooled to 25° C. and in animals maintained 
at this rectal temperature for two and four hours 
there was a progressive increase in potassium and 
decrease in sodium content of the left ventricular 
muscle, with no change in total chloride and water. 
Animals heated to a rectal temperature of 41.5° C. 
for one hour exhibited an elevated total potassium 
and no change in total sodium, chloride and water 
contents of the myocardium. (Authors' abstract) 

(25 references) 


9095 
Steinhaus, J. E., 1958 
and K, L. Siebecker 

PREVENTION AND TREATMENT OF VENTRICU- 
LAR FIBRILLATION IN HY POTHERMIA, — Univ. 
of Wisconsin. School of Medicine, Madison; issued 
by Arctic Aeromedical Lab., Ladd Air Force Base, 
Alaska. Tech. Report no. 58-5, April 1958. iii+9 p. 


This report concerns the treatment of heart 
failure produced by body cooling. The role of CO2 
in onset of ventricular fibrillation was studied, The 
results suggest that this physiological variable may 
be a less important factor than has been previously 
indicated. Increased CO2 levels made resuscitation 
less difficult. An investigation of four anesthetic 
agents (cyclopropane, diethyl ether, Thiopental, and 
Thiopental Lidocaine) at 27° C. hypothermia revealed 
an absence of ventricular fibrillation, despite the 
long periods of hypercapnia and hypoxia. (Authors' 
abstract, modified) 


9096 
Stern, W. E., 1960 


and R. G. Good 
STUDIES OF THE EFFECTS OF HYPOTHERMIA 
UPON CEREBROSPINAL FLUID OXYGEN TENSION 


9097-9100 





AND CAROTID BLOOD FLOW.—Surgery, 48 (1): 
13-30. July 1960. 


The effects of hypothermia on cisternal fluid 
oxygen availability and carotid blood flow was 
studied in cats and monkeys. As the body tempera- 
ture fell, the carotid blood flow fell disproportion- 
ately more than the systemic arterial blood pres- 
sure. Cisternal oxygen availability fell as the 
animal was cooled, but the percentage of fall was 
less than the fall in carotid blood flow below temper- 
atures of 31° C. (brain) in the monkeys and 29° C, 
in the cats. The normothermic responses of blood 
pressure and cisternal oxygen tension to ischemia 
and anoxia were sharply reduced at hypothermic 
levels. These data support the conclusions of other 
workers, that the brain is maximally protected 
against anoxia at body temperatures below 31° C. 
Consideration is given to the effects of the head- 
erect posture, the utilization of curare-like agents, 
and the application of rewarming techniques. (From 
the authors' summary and conclusions) 


9097 
Stevenson, G. C., 


1958 
W. F. Collins, C. T. Randt, and T. D. Saurwein 
EFFECTS OF INDUCED HYPOTHERMIA ON SUB- 
CORTICAL EVOKED POTENTIALS IN THE CAT.— 
Amer, Jour. Physiol., 194 (2): 423-426. Aug. 1958. 


The effects of induced hypothermia on somatic 
afferent evoked potentials from the posteroventral 
lateral nucleus of the thalamus, periaqueductal mid- 
brain, reticular formation and dorsal column of the 
spinal cord were studied in 28 unanethetized, im- 
mobilized cats. At a rectal temperature of 23° C., 
marked depression of the responses recorded from 
all loci was demonstrable, The afferent midbrain 
reticular formation was more sensitive to hypo- 
thermia than the thalamic relay nucleus. Augmenta- 
tion of the spinal cord dorsal column evoked poten- 
tials was noted between 33° C. and 25° C. Conduc- 
tion time measurements indicated that between 
37°C. and 27° C, the velocity of transmission along 
the nerve fibers is more affected than transmission 
across a synapse. (Authors' abstract, modified) 


9098 
Stoll, A. M. 


1961 
THE MEASUREMENT OF BIOCLIMATOLOGICAL 
HEAT EXCHANGE. —— Naval Air Development Cen- 
ter. Aviation Medical Acceleration Lab., Johns- 
ville, Pa. (Subtask MR005.15-2002.1, Report no. 24). 
Report no. NADC-MA-6108, April 19, 1961. v+24 p. 


Descriptions are given of the Thermistor Radi- 
ometer and the Panradiometer, which provide, 
when used simultaneously, all necessary radiation 
measurements for the determination of heat ex- 
change between man and his environment. Radiant 
heat loads and operative temperatures were meas- 
ured in midsummer in Death Valley California), Fair - 
banks (Alaska), and in New York City. The cooler en- 
vironment of Fairbanks, despite high solar radia- 
tion, is due primarily to the cool sky, which con- 
stitutes a sink for the radiation from the earth and 
men and contributes both directly and indirectly to 
reduction of the radiant heat load. 


9099 


Stoll, A. M. 1959 
THE ROLE OF THE SKIN IN HEAT TRANSFER, 
— Naval Air Development Center. Aviation Medi- 
cal Acceleration Lab., Johnsville, Pa. (Project no. 
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9100 
Stuart, D. G. 


NM 19 01 12.1). Report no. NADC-MA-5918, Nov. : 
16, 1959. 9 p. 

Also published in: Jour. Heat Transfer (Ser. C), 
82 (3): 239-242. Aug. 1960. 





Consideration is given to lines of fundamental re- 
search and the impact of human factors in the 
area of thermal exchange. An assessment is made | 
of the human skin (in terms of its physical dimen- | 
sions and thermal and optical properties) as a 
medium through which heat must flow in both direc- 
tions to maintain man in his environment in a 
functional capacity. In this respect, the skin may 
be considered to be a multiple-layer covering of 
a heat source through which heat passes at a 
measurable rate; a servomechanism for the regu- 
lation of this heat passage; an alarm system to de- 
tect and transmit signals indicating dangerous ex- 
tremes of temperature; a living organ generating, 
dissipating, and modulating the flow of heat be- 
tween the entire organism and its environment; 
and finally, an indispensable, vulnerable yet highly 
regenerative and adaptable thermal integument hay- 
ing remarkable ability to alter its properties, thus 
inhibiting heat loss in the cold and augmenting 
heat loss in the heat. The possibility and risks of 
modulating sensations of heat and cold at the cor- 
tical or perceptual level in order to expand the 
limits of the comfort zone are discussed. 


1961 
ROLE OF THE PROSENCEPHALON IN SHIVER- 
ING.—In: Neural aspects of temperature regula- 
tion, p. 295-399. Ed. by J. P. Hannon and E. Viereck. 
Fort Wainwright, Alaska: Arctic Aeromedical Labo- 
ratory, 1961. 


Decerebrate cats could not shiver in the cold but 
made tremendous spasmodic movements of limited 
metabolic effectiveness during rapid cooling. These 
movements were in response to a nociceptive stimu- 
lus rather than a form of organized temperature reg- 
ulating response. The intensity of shivering in decor- 
ticate cats was depressed for a short time after 
surgery even when such animals were "'autonomically 
hyperactive". Within four post-operative weeks the 
autonomic hyperactivity ablated and shivering re- 
turned to its preoperative intensity. It was therefore 
concluded that the net telencephalic influence on 
shivering is not inhibitory but either a balance of in- 
hibiting and facilitating influences or neither. Normal 
shivering involves the integrity and activation of the 
dorsomedial posterior hypothalamus. Cutaneous 
vasoconstriction is controlled by neurons within the 
dorsolateral posterior hypothalamus. Shivering 
could be both instigated and suppressed by septal 
stimulation with higher stimulus intensitites than 
were necessary to evoke or suppress shivering during 
hypothalamic stimulation. Shivering could be sup- 
pressed by ventrolateral posterior hypothalamic 
stimulation, and it seems that this suppression was 
mediated at a more caudal level than the hypothala- 
mus. These results suggest that septal modulation of 
shivering is secondary to hypothalamic control of the 
function. There are probably other secondary control 
systems within the telencephalon that can also facili- 
tate and suppress shivering by modifying hypothala- 
mic activity. Included are representative figures, 
diagrams, and histograms of the experiments made. 
(Author's summary, modified) (66 references) 
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9101 

Sultanov, F. F. 1958 
EFFECT ON CAPILLARY PERMEABILITY OF 
SINGLE AND REPEATED OVERHEATING OF AN 
ORGANISM.—Bull. Exper. Biol. and Med., 45 (3): 
322-325. March 1958. 

Capillary permeability in the lungs, liver, kidneys, 
spleen, heart, stomach, and intestine of rats was 
measured during exposure for 30 minutes to a tem- 
perature of 45° C. A rise in the capillary permeabil- 
ity of the lungs, but not of other organs, was observed 
7-8 minutes after exposure to heat, at normal body 
temperature. After 15 and 30 minutes, with a rise in 
body temperature of 1.5-4.6°, progressive increases 
were seen in the permeability of all organs studied. 
Repeated daily exposures to a temperature of 45°, or 
to increasing temperatures from 20° to 45°, caused 
a lower increase in permeability in response to 
hyperthermia. 


9102 
Sysoev, A. F., 1958 
and A, A. Andriiashchenko 
THE EFFECT OF TEMPORARY HYPOTHERMIA 
ON VITAL FUNCTION IN OLD RATS, — Doklady, 
Biol. Sciences Sections (Amer. Inst. Biol. Sciences, 
Washington, D. C.), 117 (1-6): 1047-1049. 1958, 


English translation of item no. 6920, vol. VI. 


9103 
Szilagyi, T., 1961 
B. Csaba, S. Damjanovich, and L. Kesztyds 
EFFECT OF HYPOTHERMIA ON THE HISTAMINE 
LEVEL OF BLOOD PLASMA. — Acta physiologica 
Academiae scientiarum hungaricae (Budapest), 20 
(2): 141-144. 1961. In English. 


The histamine level of blood plasma was deter- 
mined at normal body temperature and in hypo- 
thermia in dogs, cats, guinea pigs, and rabbits. 
The histamine level increased in rabbits and cats 
and remained unchanged in dogs and guinea pigs 
during hypothermia. The guinea pig experiments 
indicate that the shock-inhibiting effect of cooling 
cannot be ascribed to changes in the histamine 
level or to a depletion of histamine depots. (Au- 
thors' summary, modified) 


9104 
Szérddy, L., 1961 

M. Koltay, G. Dombrddi, and 6. Takdcs 
[INVESTIGATION OF THE ELECTROLYTE DISTRI- 
BUTION IN ARTIFICIAL HIBERNATION] Az elek- 
trolitmegoszlds vizsgdlata mesterséges hiberndcid- 
ban, —— Kisérletes orvostudomdny (Budapest), 13 
(4): 337-344. Aug. 1961. In Hungarian, with German 
summary (p. 344). 

Investigations conducted with dogs on the effect 
of hypothermia on electrolyte distribution gave the 
following results: (1) Administration of chlorprom- 
azine results in lowered serum potassium level, 
non-appearance of hyperpotassemia upon potassium 
loading, and heightened diuresis; there is no change 
in serum sodium, calcium, and magnesium levels, 
(2) Chlorpromazine administration in combination 
with cooling results in less decrease of serum 
potassium, moderate decrease of serum sodium, 
absence of hyperpotassemia in response to potas- 
sium stress, and lowered diuresis; serum calcium 
and magnesium contents remain unchanged, (From 
the authors’ summary) 
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9105 
Tanche, M., 1958 
and J, Chatonnet 

{EFFECT OF HEAT IMPOSED ON THE BODY (MUS- 
CULAR WORK) ON THE THERMOREGULATORY 
REACTIONS TO COLD] Sur l'influence d'un apport 
calorifique imposé a l'organisme (travail muscu- 
laire) sur les réactions thermorégulatrices au froid. 
—Journal de physiologie (Paris), 50 (2): 534-537. 
March 1958, In French, 


Experiments were conducted to investigate the ef- 
fect of the direct heat production of exercise on the 
thermoregulatory process during exposure to cold, 
Denervation of the posterior portion of the body was 
performed in five dogs so that the anterior limbs 
could respond to cold by shivering, while motor ac- 
tivity in the hind limbs could be produced only by 
electrical stimulation, Measurements were made of 
central temperature, skin temperature, oxygen con- 
sumption, and production of carbon dioxide during 
exposure to ambient temperatures of 30° to -20° C, 
while a constant quantity of work was produced by 
stimulation of the muscles of the hind limbs, Exer- 
cise was found to produce an increase in oxygen 
consumption at moderate and cold temperatures, but 
not at very cold temperatures. Shivering in the an- 
terior extremities was decreased in severe cold 
during stimulation of the posterior muscles and 
completely suppressed in moderate cold. Central 
temperature was increased significantly during ex- 
ercise at moderate temperature, but only slightly 
during cold exposure. It is suggested that the heat 
produced by muscular work replaces, rather than is 
superimposed on, autonomous heat production during 
exposure to cold, 


9106 
Terzioglu, M., 1959 
N. Godkhan, and F, Altinkapi 

ACID-BASE RELATIONS BETWEEN ARTERIAL 
BLOOD AND CEREBROSPINAL FLUID WITH 
REFERENCE TO VARIATIONS IN RESPIRATORY 
ACTIVITY DURING HY POTHERMIA.—Archives 
internationales de physiologie et de biochemie 
(Liege), 67 (3): 402-416. June 1959. In English. 


The respiratory minute volume of dogs cooled to 
a mean temperature of 26° C. was reduced to 13% 
of its normothermic value. This reduction was 
mainly due to a depression of respiratory rate since 
the tidal volume was not proportionately diminished. 
The changes in acid-base balance of both cerebro- 
spinal fluid and arterial blood indicated the onset of 
gaseous acidosis during hypothermia. This acidosis 
was partly attributed to physico-chemical effects of 
cooling and partly to retention of carbon dioxide, 
which is an expected outcome of the prevailing 
hypoventilation. On equilibration of cerebrospinal 
fluid hypothermic sample at 20° C. with carbon 
dioxide-air mixture at a carbon dioxide tension of 
about 40 mm. Hg, the gaseous acidosis disappeared 
giving way to a state of compensated metabolic 
alkalosis. This paradoxical state was induced by 
the accumulation of slowly diffusing bicarbonate ions 
within the spinal fluid compartment. In several ex- 
periments a reciprocal decrease in the chloride ions 
was noted. The changes of these two anions in the 
plasma were found to be in reverse. These findings 
were tentatively interpreted as demonstrating res- 
toration of equilibrium on the two sides of the 
barrier. (Authors' summary, modified) 
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9107 

Thauer, R, 1961 
[PERIPHERAL AND CENTRAL MECHANISMS OF 
TEMPERATURE REGULATION] Mécanismes pé- 
riphériques et centraux de la régulation de la 
température. —— Archives des sciences physio- 
logiques (Paris), 15 (1): 95-123. 1961. In French. 


The hypothalamic thermogenesis and thermolysis 
centers of the homeotherm are normally stimulated 
in two different ways. The center of thermolysis 
is essentially sensitive to central temperature 
elevations, The blood heat is considered the ade- 
quate stimulus in thermolysis during muscular 
work. The center of thermogenesis is essentially 
stimulated by sensory messages of cold coming 
from superficial receptors. The thermogenesis of 
rewarming an animal artificially cooled at an out- 
side temperature of 20° C. shows, from the quanti- 
tative viewpoint, that superficial thermosensitivity 
to cold determines the thermogenesis of rewarm- 
ing. 


9108 
Vandam, L. D., 1959 
and T. K. Burnap 
HYPOTHERKMIA,—New England Jour. Med., 261 
(12): 595-603. Sept. 17, 1959. 


This is the concluding portion of a review of the 
literature dealing with hypothermia. Discussed are 
the occurrence of ventricular fibrillation in hypo- 
thermia; hemorrhagic shock; the effects of hypo- 
thermia on the central nervous system, liver, and 
kidneys; and clinical applications and future pros- 
pects. (112 references) 


9109 

Véghelyi, P. 1960 
[ARTIFICIAL HIBERNATION] Die kiinstliche Hiber- 
nation. —— 2d ed. 612 p. Budapest: Akadémiai 


Kiad6é, 1960. In German. 
[The first edition of this monograph was pub- 
lished in Hungarian in 1959. ] 


The following aspects of the theory and applica- 
tion of hypothermia are treated: (1) hibernation in- 
cluding principles of thermoregulation in hibernators 
and nonhibernators, physiology of the hibernating 
state and of the awakening process; (2) hypothermia: 
physiology, damaging effects, techniques of induc- 
tion and maintenance, prevention of complications, 
and clinical application of local and systemic hy- 
pothermia; (3) pharmacology of drug-induced arti- 
ficial hibernation (phenothiazine, chiorpromazine, 
promethazine, diethazine, mepazine, ac topromazine, 


methopromazine, levomepromazine, prochlorperazine, 


perphenazine, promazine, trifluopromazine, trifluo- 
perazine, perazine, 6710 R. P., thioproperazine, 
thiophenylpyridylamine, aminopromazine, alimema- 
zine, hydergine); and (4) development of artificial 
hibernation procedures, hibernation theories, and 
description of lytic cocktails in current use. The 
second part of the book deals with artificial hiber- 
nation procedures developed and applied clinically 
by the author and his co-workers. 1568 references 
covering the field up to June 1959 are included. 


9110 

Veselkin, P. N. 1959 
[A SYMPOSIUM ON THE PHYSIOLOGY AND PATH- 
OLOGY OF HEAT EXCHANGE AND ITS NERVOUS 
AND HUMORAL REGULATION] Symposium: Fizi- 
ologiia i patologiia teploobmena i ego nervnaia i 
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gumoral'naia reguliatsiia.— Fiziologicheskii zhur- 
nal SSSR (Leningrad), 45 (8): 1034-1036, Aug. 1959, 
In Russian. 

English translation in: Sechenov Physiological 
Journal of the USSR (Pergamon Press, London), 45 
(8): 126-128. March 1960. 


A symposium was held at the Institute of Experi- 
mental Medicine of the Academy of Medical Sciences 
of the U.S.S.R. on February 26-27, 1959, in the field 
of physiology and pathology of heat exchange and 
heat regulation. The first session discussed general 
theoretical problems of heat exchange and tempera- 
ture regulation; the second and third sessions dealt 
with the public health and clinical aspects, and par- 
ticularly with the problems in hypothermia and hy- 
perthermia. Re-examination of the classical con- 
cepts of energy metabolism and the mechanism of 
heat production was suggested. 


9111 
Villalobos, T. J., 1958 
E. Adelson, P. A. Riley, and W. H. Crosby 
A CAUSE OF THE THROMBOCYTOPENIA AND 
LEUKOPENIA THAT OCCUR IN DOGS DURING 
DEEP HYPOTHERMIA,—-Jour. Clinical Investiga- 
tion, 37 (1): 1-7. Jan. 1958. 


Studies were made of the mechanism of changes in 
blood platelets and leukocytes in dogs cooled until 
ventricular fibrillation occurred or rectal tempera- 
ture fell to 17° C. Cooling was found to produce a 
consistent decrease in platelets, and a less marked 
decrease in leukocytes, Both values returned tonor- 
mal with rewarming. Bone marrow aspirations and 
biopsies revealed no differences in the megakaryo- 
cytes, platelet formation, or platelet morphology be- 
fore, during, and after hypothermia. When platelets 
labeled with radioactive phosphorus were infused 
prior to cooling, 80% of the radioactivity was found 
in the platelets after rewarming. Samples of blood 
taken directly from the aorta, spleen, liver, and 
lung during hypothermia showed a similar decline in 
platelet counts. No histological evidence of platelet 
storage was found. Platelet and leukocyte counts on 
blood taken by catheter from the aorta and inferior 
vena cava proximal to the entrance of the hepatic 
vein showed that platelets decreased first in the in- 
ferior vena cava during cooling, indicating that the 
pulmonary circulation was not the site of platelet 
sequestration. The rate of decrease of platelets was 
Similar in the lower vena cava and aorta. Changes 
in the portal vein preceded those in the lower vena 
cava and aorta, and changes in the hepatic vein 
preceded those in the portal vein. Splenectomy or 
hepatectomy had no significant effect on the response 
of platelets and leukocytes to cooling. Combined 
splenectomy and hepatectomy resulted in a lesser de- 
crease in platelets and leukocytes, and eliminated 
the difference in counts obtained in the higher and 
lower inferior vena cava. It is concluded that the 
thrombocytopenia observed during hypothermia is 
caused by sequestration rather than destruction of 
platelets, and that the liver and spleen play a major 
role in sequestration, 


9112 

Weinstein, W., 1961 
J. H. Kendig, S. Goldring, J. L. O'Leary, and 
H. Lourie 


HYPOTHERMIA AND ELECTRICAL ACTIVITY OF 
CEREBRAL CORTEX. — Arch. Neurol., 4 (4): 
441-448. April 1961. 
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Alterations in the spontaneous electroencephalo- 
gram and electrical responses after stimulation 
were recorded during body surface cooling of 39 
cats and 5 rabbits. The response components in 
all animals became reduced at or below a brain 
temperature of 24° C. and were finally lost com- 
pletely. Results are presented which (despite the 
proved value of hypothermia in protecting against 
anoxia) would indicate that the anoxic crisis, once 
reached, develops just as speedily at a subnormal 
as at a normal temperature. 


9113 
Wesley, I., 1959 


and J. Davidovic’ 
HYPOXIA TOLERANCE OF COOLED RATS AFTER 
REWARMING,—Naturwissenschaften (Berlin), 46 
(14): 451. July 1959. In English. 


White rats cooled to different levels of body tem- 
perature in the range from 20 to 33° C. and re- 
warmed to normal body temperature (about 38° C.), 
were exposed during 30 min. to hypoxia (either im- 
mediately after rewarming or 20 hr. later) in a low- 
pressure chamber at a simulated altitude of 11,500 
meters. The number of animals which succumbed 
was recorded at the end of exposure. No increased 
resistance to hypoxia was observed in animals ex- 
posed immediately after recovery. The death rate of 
these animals was the same as that of an uncooled 
group used as controls. A striking protective effect 
of previous cooling was observed when the animals 
were exposed 20 hr. after rewarming. The presence 
of some circulating or tissue factor evolved in the 
course of cooling is being investigated as the cause of 
the protective effect. 


9114 
Wesley, I., 1961 


J. Davidovic, and T. Palmar 
TOLERANCE TO HYPOXIA OF COOLED RATS 
AFTER REWARMING,—In: [Recent advances in 
cryobiology| Progres récents en cryobiologie, p. 87- 
90. [1961 ?]. 


Rats cooled to 20° C., either by the closed vessel 
technique or by immersion in ice water, and re- 
warmed once or twice were more resistant to hy- 
poxia than control animals. Resistance persisted 
for a period of 18-20 hours after rewarming. The 
factors susceptible to increase the tolerance to hy- 
poxia are lowered oxygen consumption and lowered 
body temperature, the latter acting by reducing the 
oxygen needs of the animal. Considering cooling 
and rewarming as a stress, determinations were 
made before exposure to hypoxia of the adrenal 
gland ascorbic acid content and weight in previously 
cooled rats. In the cooled rats the adrenals were 
enlarged and in some groups the ascorbic acid con- 
tent increased, indicating that in the post-hypother- 
mic stage the rats were either in the stress reaction 
or in the stage of resistance. It is suggested that the 
increased tolerance to hypoxia after rewarming is 
an example of crossed-resistance. 


9115 
Westin, B., 1961 
N. Sehgal, and N. S. Assali 
REGIONAL BLOOD FLOW AND VASCULAR RE- 
SISTANCE DURING HYPOTHERMIA IN DOG. — 
Amer. Jour. Physiol., 201 (3): 485-491. Sept. 1961. 
In dogs with shivering intact, cooling produced a 
fall in renal and carotid blood flows, despite 
rise or no change in cardiac output. The fall was 
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caused by an increase in renal and carotid vascu- 
lar resistances. Femoral blood flow increased be- 
cause of a decrease in vascular resistance. In 
animals with shivering abolished, cooling evoked a 
fall in the cardiac output and in renal and femoral 
blood flows, due to an increase in the vascular re- 
sistance. Upon rewarming, femoral flow immedi- 
ately rose to values far above control. Carotid 
flow increased during cooling because of a decline 
in carotid resistance. Such a decline might have 
been related to the elevated blood pCO 9 observed 
in the nonshivering animals. (Authors' abstract, 
modified) 


9116 
Willson, J. T., 1958 


Walter R. Miller, and T. S. Eliot 
BLOOD STUDIES IN THE HYPOTHERMIC DOG,— 
Surgery, 43 (6): 979-989. June 1958, 


Blood analyses were performed in anesthetized 
dogs subjected to hypothermia of 21-26° C. Hypo- 
thermia produced an increase in clotting time, a 
decrease in platelet thromboplastic factor consistent 
with decreases in the number of circulating platelets 
and prothrombin consumption, and no essential 
change in prothrombin time or fibrinogen concentra- 
tion. All values returned toward or above normal 
during rewarming, and the concentration of fibrino- 
gen was increased. The blood sedimentation rate 
and hematocrit were increased by hypothermia. 
Electrophoretic analysis of plasma showed no signif- 
icant change in the total or relative concentration of 
proteins. Total leukocytes decreased sharply during 
hypothermia, and returned toward normal during re- 
warming. Lymphocytes were the only cells showing 
a percentage increase during hypothermia, while 
neutrophils and eosinophils showed a percentage de- 
crease, Eosinophils continued to decrease during 
rewarming, while the other cells approached control 
values. No change was found in erythrocyte fragility 
Observation of mesenteric vessels during hypother- 
mia revealed intravascular agglutination of erythro- 
cytes, reduction of flow rate, apparent hemoconcen- 
tration, and sticking of white cells to venule walls. 
(Authors' summary, modified) 


9117 
Zaimis, E, 1960 


PARALLELISM OF CHANGES PRODUCED BY 
COOLING AND BY DRUGS KNOWN TO AFFECT 
ADRENERGIC MECHANISMS, — Nature (London), 
187 (4733): 213-216. July 16,1960, 


Cooling of anesthetized cats to a body tempera- 
ture of 30°C, was observed to slow the onset and 
increase the magnitude and duration of the blood 
pressure response to adrenaline, noradrenaline, 
isoprenali:e, and acetyl choline. Progressive 
cooling below 30° decreased the magnitude of the 
effect. The response of the heart to vagal stimu- 
lation and the blocking effect of decamethonium on 
the skeletal muscles were increased as body tem- 
perature was cecrease? to 26°, Administration of 
reserpine, guanethitine, amphetamine, ephedrine, 
bretylium, tyramine, and dichloroisoprenaline 
produced similar response effects at normal body 
temperatures and increased effects during hypo- 
thermia. It is suggested that the prolongation by 
drugs and by cooling of the body response to inhi- 
bitory anc stimulatory activation is cause¢ by an 
inhibition of the metabolic processes underlying re- 
covery of the cell after activation, possibly by 
displacement of adrenaline. 
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f. Alimentary and Excretory Physiology 
[Flight feeding under 11-g| 


9118 
Adar, R., 1961 
J. Tennenbaum, R. Lenz, and E. Sohar 
[DEHYDRATION AND URINARY pH] Humtsitot ha- 
shetan bi-matsave tsehihut. —— Harefuah (Jerusa- 
lem-Tel Aviv), 60 (10): 323-325. May 15, 1961. 
In Hebrew, with English summary (p. 325). 


Only minor fluctuations were found in the urinary 
pH of men involved in an experimental march in 
August in Israel. These changes were in no way 
related to the varying degrees of dehydration (up 
to 6% of body weight) which occurred during the 
period of effort. Small differences were observed 
in the daily state of hydration which were not re- 
lated to the minimal changes in the average pH of 
the morning urine on the respective days. No cor- 
relation was found between changes in urinary pH 
and volume of urine excreted, concentration of uri- 
nary sodium, potassium, and chloride, volume of 
sweat excreted, changes in rectal temperature, and 
varying external heat load. 


9119 1959 
Bass, D. E., 
M. Mager, and R. B. Barruetto 
THE EFFECT OF A VAPOR BARRIER ON RATES 
OF EXCRETION OF SWEAT SOLUTES. —dQuarter- 
master Research and Engineering Center. Environ- 
mental Protection Research Div., Natick, Mass. 
(Project no. 7-83-01-005). Technical Report no. 
EP-103, March 1959. iv+9 p. AD 214 178 


The effects of vapor-impermeable clothing on 
rates of excretion of Na, Cl, K, true creatinine, and 
"apparent" creatinine from the arms of men during 
thermal sweating were determined by collecting 
sweat solutes simultaneously from both arms, one of 
which was enclosed in a polyethylene bag. The sepa- 
rate effects on rates of excretion of the higher local 
skin temperature (T,) and higher relative humidity 
(RH) imposed by a vapor barrier were assessed by 
means of a thermoregulated arm-chamber. Wearing 
a vapor barrier resulted in a significantly decreased 
rate of excretion of K and an increased rate for both 
true and "apparent" creatinine. The effect on "'ap- 
parent" creatinine was attributable entirely to the 
increased excretion of the fraction represented by 
true creatinine. Rates of excretion of Na and Cl 
were not significantly affected by the vapor barrier. 
Increased T, per se resulted in higher excretion 
rates of Na, Cl, K, true creatinine, and urea. In- 
creased RH per se led to decreased excretion of Na, 
Cl, K, and urea, but had no effect on rate of excre- 
tion of true creatinine. The observed effect of a 
vapor barrier on excretion rates of these sweat sol- 
utes was therefore the net result of Tg and RH oper- 
ating in opposite directions; thus, RH was more 
effective re K, and T, was more effective re true 
creatinine. These factors exerted approximately 
equal and opposite effects on both Na and Cl. 
(Authors' abstract) 


9120 
Graveline, D. E., 1961 
and M. M. Jackson 
DIURESIS ASSOCIATED WITH PROLONGED WATER 
IMMERSION. —— Aeronautical Systems Division, 
Biomedical Lab., Aerospace Medical Lab., Wright- 
Patterson Air Force Base, Ohio (Project no. 7222, 
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Task no. 71745). ASD Technical Report no, 61-651, 
Dec. 1961. iii+11 p. 


The diuretic response was studied of five human 
subjects to 6-hour periods in complete water im- 
mersion, balanced respiration, and unrestricted ac- 
tivity. The results indicate that the low specific 
gravity diuresis which occurs in this situation is 
of the water-diuresis type, with decreased urinary 
concentrations of sodium, potassium, urea, and 
creatinine. (Authors' abstract) 


9121 

Heggeness, F. W. 1961 
WEIGHT GAINS AND FAT ACCUMULATION IN 
RATS SUBJECTED TO PERIODS OF CALORIC RE- 
STRICTION. —— Amer. Jour. Physiol., 201 (6): 
1044-1048, Dec. 1961. 

Male weanling rats were fed for several days a 
special diet just sufficient to maintain weight be- 
fore being fed ad libitum, The special diet was 
either 60% glucose or 58% fat. Maximal stimulation 
of lipogenesis was found to follow six days of the 
glucose diet. Differences in body weight and fat 
content previously observed after six days were not 
maintained, By the twelfth day of ad libitum feed- 
ing, body weight and fat content of animals with 
elevated lipogenesis and of controls were the same. 
Animals subjected to periods of caloric restriction 
alternating with periods of ad libitum intake showed, 
during unrestricted feeding, rates of weight gain 
and fat accumulation greater than those of animals 
fed ad libitum continuously. (Author's abstract, 
modified) 


9122 
Hirschowitz, B. I., 1¢59 
J. A. London, and H. S. Wiggins 
STIMULATION OF GASTRIC PEPSIN SECRETION 
IN MAN BY HYPERVENTILATION AND BY 
DIAMOX.—Jour. Lab. and Clin. Med., 53 (4): 
577-585. April 1959. 


This study reports the effects of hyperventilation 
and of Diamox (2-acetylamino-1. 3,4-thiadiazole- 
5-sulfonamide) on hydrogen ion, sodium, potassium, 
chloride, pepsin, and protein in gastric juice. 
Voluntary hyperventilation for 15 to 30 minutes 
invariably caused a significant increase in the 
concentration and output of pepsin in the gastric 
juice in 25 studies on 14 fasting subjects. This 
occurred whether hyperventilation was performed 
during continuous histamine infusion, in the basal 
state. following complete vagotomy, or during 
adequate atropinization. Changes in gastric juice 
composition brought on by hyperventilation could 
not be reproduced by equivalent alkalosis produced 
by intravenous sodium bicarbonate infusion. The 
effect persisted for 15 minutes after the cessation 
of hyperventilation. Diamox given intravenously 
also increased the secretion of pepsin. None of 
the known pathways for stimulation of pepsin secre- 
tion appeared to be involved, and it was impossible 
to interpret the gastric juice pepsin increase fol- 
lowing hyperventilation or administration of Diamox 
in terms of mechanisms. 


9123 

Kinloch, J. D. 1959 
THE DIETARY INTAKE AND ACTIVITIES OF AN 
ALASKAN MOUNTAINEERING EXPEDITION .— 
Brit. Jour. Nutrition (London), 13 (1): 85-99. 1959. 
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Records were made of the individual calorie in- 
takes of a four-man Alaskan mountaineering expedi- 
tion over a period of six weeks. The altitude of the 
glacier traversed was between 5000 and 7000 ft. 
From a base camp on the glacier heights between 
11,000 and 13,000 ft. were climbed. Temperatures 
ranged from 0° F. at midnight to 80° F. at noon. The 
mean calorie intake for the whole period was 3825 
daily. The daily activities of the expedition are de- 
scribed. The time spent daily in major physical ac- 
tivities was 5.5 hours, in minor activities 10.25 hours, 
and in resting 8.25 hours. These times are com- 
pared with those of other expeditions and of two ac- 
tive occupations. As body weights remained fairly 
constant, the four men were in approximate calorie 
balance, and for the period of the expedition calorie 
intake provided an estimate of energy expenditure. 
The principles of provisioning a small expedition in 
the field are outlined and a suitable ration is de- 
scribed. The dietary intake and energy expenditure 
for various expeditions in the field are compared. 
(Author's summary, modified) 


9124 
Nahas, G. G., 
and E, C. Jordan : 
NEUTRALIZATION OF THE ACUTE EFFECTS OF 
HYPERCAPNIC ACIDOSIS BY T.H.A.M.—Aero- 
space Med., 31 (1): 61-68. Jan. 1960. 


Hypercapnic acidosis was induced in 18 dogs by 
"apneic oxygenation”, a condition of ventilatory 
arrest during which oxygenation of the blood is 
maintained while acute hypercapnia develops. The 
experiments indicate that the carbon dioxide ac- 
cumulation of apneic oxygenation can be tolerated 
by the living organism when its two fractions, 
bicarbonate and free carbonic acid, are kept in 
suitable proportion to maintain the acid-base bal- 
ance of the blood within normal limits. In the 
presence of an acid pH, high catecholamine blood 
levels have a limited and transitory effect on the 
maintenance of cardiovascular homeostasis. The 
copious elimination of carbon dioxide by the kidney 
under conditions of acute hypercapnic acidosis 
buffered with T.H.A.M. (tris-hydroxymethylamino- 
methane) is of sufficient magnitude to be of real 
therapeutic value. (Authors' conclusion, modified) 
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9125 
Powell, R. C., 1961 


E. M. Nevels, and M. E. McDowell 
ALGAE FEEDING IN HUMANS, —— Jour. Nutrition, 
75 (1): 7-12. Sept. 1961. 


Some effects of feeding algae were observed in 
five males, who were given daily amounts of 10- 
500 g. over a period of about five weeks. The 
dried, prepared algae of species of Chlorella 
and Scenedesmus were fed either directly or 
mixed with other foods. All subjects tolerated up 
to 100 g. a day, but above this amount symptoms 
of nausea, vomiting, abdominal distention, flatu- 
lence, lower abdominal cramping pains, and bulky, 
hard stools were much more prominent. Toxicity 
symptoms disappeared within 48 hours after re- 
traction of algae from the diet. It is suggested 
that these algae be used in smaller amounts as a 
supplement to the diet rather than as a complete food. 


9126 
Sears, G. A., 1958 
and G. W. Manning " 
ROUTINE ELECTROCARDIOGRAPHY: POSTPRAN- 
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DIAL T-WAVE CHANGES.—Amer. Heart Jour., 56 
(4): 591-597. Oct. 1958. 


Two thousand healthy Royal Canadian Air Force 
men aged 17-24 who had passed a rigid clinical ex- 
amination prior to air-crew training were given rou- 
tine 13-lead electrocardiograms in the incumbent 
position at various times throughout the day. All 
questionable or abnormal tracings were repeated 
after an overnight fast. T-wave abnormalities oc- 
curred in 163 cases, but 78 of these were the result 
of postprandial changes, and 82 more of these could 
be explained on some other physiological basis. Only 
three showed gross abnormalities which could not be 
explained. In all 78 of the cases where the changes 
were considered to be of a postprandial nature, the 
T-waves were completely normal in the fasting trac- 
ing. It can therefore be assumed that the abnormali- 
ties occurring in these cases were of no pathological 
significance and were probably caused by alterations 
in potassium metabolism following the ingestion of 
food. It is recommended that, whenever questionable 
T-wave findings are present in either routine or diag- 
nostic tracings, a repeat tracing should be recorded 
in the fasting state. 


9127 

Shannon, I. R. 1958 
WHOLE SALIVA VOLUME, SODIUM, POTASSIUM, 
AND CHLORIDE-DAY-TO-DAY COMPARISONS UN- 
DER IDENTICAL AND DIVERSE FORMS OF STIM- 
ULATION,.—School of Aviation Medicine, Randolph 
Air Force Base, Texas. Report no, 58-83. April 
1958, 4p. 


Repeated sampling was carried out on 270 male sub- 
jects between 17 and 22 years of age on successive 
days under identical and differing eliciting proce- 
dures, Day-to-day reproducibility of results under 
three-rubber-band stimulation was excellent for two 
successive days, there being no significant difference 
in values for any of the variables tested, Under no 
exogenous stimulation, significant differences were 
found for all variables except sodium when the find- 
ings for two successive days were compared, Within 
groups of individuals, on three successive days un- 
der different forms of stimulation, sodium and chlo- 
ride levels were found to increase with volume in- 
creases, and potassium concentration was found to be 
independent of changes in flow rate. (Author's ab- 
stract) 


9128 
Smith, G. S., 
and B. C, Johnson 

CARDIOVASCULAR EFFECTS OF REFEEDING 
STRESS FOLLOWING STARVATION, IX, META- 
BOLIC RESPONSES TO REFEEDING IN THE RAT: 
PRELIMINARY STUDIES WITH C14-LABELED 
GLUCOSE,.—Arctic Aeromedical Lab., Ladd Air 
Force Base, Alaska. Technical Note no, 60-20, 
Nov. 1960. 11 p. 


An attempt was made to determine what, if any, 
are the principal factors in the diet which may in- 
duce or aggravate cardiovascular stress during re- 
feeding following starvation. The blood pressure in 
eleven 7-month-old rats which had undergone four 
consecutive starvation-refeeding episodes were sig- 
nificantly higher than in control rats, although it was 
later determined that the difference in blood pres- 
sure was more likely associated with diet than with 
starvation-refeeding effects. In a study of metabolic 
stress accompanying the rapid influx of glucose dur- 
ing starvation and refeeding, carbon-14 labeled glu- 
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cose was administered intraperitoneally to rats in 
various stages of starvation and refeeding after 10 
days of starvation. Total glucose oxidation was not 
appreciably reduced during starvation, but refeeding 
following starvation markedly increased glucose ox- 
idation during the first hour after administration. 
Liver glycogen was increased over prestarvation 
levels during starvation, but not during refeeding, 
and there was evidence of excessive lipogenesis in 
the livers of starved-rats. Assay of radioactivity 
in total heart lipids revealed a moderate increase 
in incorporation of label into heart lipids during 
starvation, but not during refeeding. 


9129 
Todd, W. R. 1961 


MAINTENANCE OF CARBOHYDRATE STORES 
DURING STRESS OF COLD AND FATIGUE IN RATS 
PREFED DIETS CONTAINING ADDED GLYCINE. — 
Univ. of Oregon. Medical School, Portland; issued 
by Arctic Aeromedical Lab., Fort Wainwright, 
Alaska. Technical Report no. 60-13, March 1961. 
14 p. 

Rats prefed for 36 or 48 hours on a synthetic diet 
containing 10% added glycine show a marked ability 
to maintain carbohydrate stores following stresses 
compared to animals fed the diet without glycine (the 
"glycine effect"), The stresses employed include a 
24-hour fast, a large dose of insulin, cold, and cold 
with fatigue. During a 3-hour recovery period fol- 
lowing the stress of swimming in cold water, rats 
prefed the glycine diet synthesize large amounts of 
liver glycogen. It is proposed that this represents 
increased glyconeogenesis. Adrenalectomized rats 
do not show this effect. However, after giving 
hydrocortisone the effect is again clearly evident, 
indicating that the adrenal cortex is involved in the 
phenomenon. When the swimming stress is short- 
ened, the "glycine effect" is abolished. The pre- 
feeding period on the glycine diet can be reduced 
to 24 hours, or possibly less, without eliminating 
this effect. Liver transaminase activity is the same 
in animals on the two diets after stress and following 
recovery after stress. (From the author's abstract) 


9130 


Vaughan, D. A., 1958 
and L. N. Vaughan 

EFFECT OF A LOW ENVIRONMENTAL TEMPERA- 

TURE ON WEIGHT AND FOOD CONSUMPTION OF 

THIAMINE-DEFICIENT RATS,—Arctic Aero- 

medical Lab., Ladd Air Force Base, Alaska. Tech- 

nical Report no, 58-7, June 1958. iii+11 p. 


Weight changes and food intakes were measured in 
rats kept at two environmental temperatures and re- 
ceiving various levels of thiamine in the diet (0.3 to 
2.0 micrograms/gram). There were no significant 
differences in weight loss or gain between the rats 
held at 25° C. and those held at 5° C. when the level 
of thiamine, expressed as microg./g. food, was the 
same. The animals kept at 5° C. ate an approxi- 
mately constant increment of food above the animals 
kept at 25° C. This increment amounted to about 
10 g., or 43 calories, daily. An attempt is made to 
explain this constant increment by suggesting a frac- 
tion of the appetite which is not affected by a thiamine 
deficiency at 5° C. (Authors' summary) 


9131 

Young, D. R., 1960 
N. S. Schafer, and R. Price 

EFFECT OF NUTRIENT SUPPLEMENTS DURING 
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WORK ON PERFORMANCE CAPACITY IN DOGS. 
— Jour. Applied Physiol., 15 (6): 1022-1026. 
Nov. 1960. 


The maximum treadmill performance capacity 
of dogs was linearly increased to a limiting value 
by consumption of increasing quantities of water 
during running. Consumption of milk, vitamins, 
and phospholipids caused a significant reduction in 
work capacity, while glucose and protein had no 
apparent effect. Work capacity showed no consist- 
ent relation to changes in blood components or to 
physiologic responses during running. 


9132 
Young, D. R., 1959 


A. Iacovino, P. Erve, R. Mosher, and H. Spector 
EFFECT OF TIME AFTER FEEDING AND CARBO- 
HYDRATE OR WATER SUPPLEMENT ON WORK IN 
DOGS,.—Jour. Applied Physiol., 14(6): 1013-1017. 
Nov. 1959. 


Effects of proximity of the last meal and post- 
absorptive supplementation with water or carbohy- 
drate were examined in reference to aerobic work 
performance in the dog. In the first series, per- 
formance was measured utilizing a standard 40- 
minute period of treadmill running adjusted to a 
work load of 202.9 kilogram-meters/min. adminis- 
tered 1-1/2, 4, 6 and 24 hours following the intake of 
anormalmeal. Onthe average, minute pulse rate was 
significantly nine beats higher and body temperature 
0.75° F. higher at 4 and 6 hours following the meal, 
There was no signficant effect on energy expenditure 
due to specific dynamic action of the food. Maximum 
aerobic work capcity was studied. Provision of 1.5 
liters of water during work markedly improved 
(+80%) performance, whereas provision of carbohy- 
drate just prior to work was without immediate bene- 
fit. Increased work capacity due to water supplemen- 
tation is mediated by the maintenance of a relatively 
normal state of hydration, improvements in temper- 
ature regulation and a beneficial effect on carbohy- 
drate metabolism. (Authors' abstract) 


g. Endocrinology 


9133 
Hale, H. B., 1959 


and R. B. Mefferd 
EFFECTS OF ADRENOCORTICOTROPIN ON TEM- 
PEXATURE- AND PRESSURE-DEPENDENT MET- 
ABOLIC FUNCTIONS.—Amer. Jour. Physiol., 197 
(6): 1291-1296. Dec. 1959. 

Effects of adrenocorticotropin (ACTH) in low 
doses on metabolism were determined in rats ac- 
climated to cold, neutral or hot environments, or to 
low barometric pressure. Urinary determinations 
provided the means for indirectly assessing meta- 
bolic states. The metabolic aspects studied were: 


sodium, potassium, calcium, phosphorus, magnesium, 


urea, uric acid, creatinine, creatine, taurine, alpha- 
alanine, valine, methionine, serine, threonine, tyro- 
sine, glutamic acid, aspartic acid, lysine, arginine, 
histidine, glucose, glucuronic acid, phenolic acids 
and coproporphyrin. Additionally, fecal determina- 
tions were made for coproporphyrin, protoporphyrin 
and deuteroporphyrin. The interplay between endo- 
crine and environmental factors and their importance 
to metabolic states during short-term and long-term 
exposures to environmental extremes thus received 
some clarification. With the low dosage employed, 
ACTH had a restraining influence on nonspecific 
metabolic responses. (Authors' abstract) 
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h. Other Systems 


9134 
Ackerman, E., 1958 


R. W. Farwell, F. Oda, and A. Anthony 
ACOUSTIC ABSORPTION COEFFICIENTS OF THE 
SURFACE OF LABORATORY. ANIMALS.—Jour. 
Acoust. Soc. America, 30 (12): 1105-1111. Dec. 
1958. 


Sound absorption measurements on haired mice, 
hairless mice, rats, and guinea pigs were made 
using reverberation chambers. The initial rever- 
beration-time experiments on haired and hairless 
mice were conducted in a cylindrical chamber using 
a Bruel and Kjaer recorder. Later measurements 
on all types of animals were made in an asymmetri- 
cal chamber using an oscilloscope and an electronic 
counter. The absorption coefficients were meas- 
ured in the frequency band from 1 to 20 kilocycles. 
All experiments showed that the absorption co- 
efficients rise between 6 and 20 kilocycles. Those 
for the haired animals approach 100%. Hairless 
mice had lower absorption coefficients approaching 
20) at 20 kilocycles. (Authors' abstract) 


9135 
Black. J. W. 1958 


A RELATIONSHIP AMONG FUNDAMENTAL 
FREQUENCY, VOCAL SOUND PRESSURE, AND 
RATE OF SPEAKING.—Ohio State University 
Research Foundation, Columbus, Ohio (Contract 
N6 ONR 22525); issued by U. S. Naval School of 
Aviation Medicine, Pensacola, Florida (Research 
Project NM 18 02 99, Subtask 1). Report no. 77, 
Aug. 5, 1958. ii+6 p. 

Twenty males who were capable of reaching 
specified soft and loud vocal levels, spanning 30 
decibels, practiced and recorded three vowels 
and three phrases: (a) under the direction to read 
the material naturally. (b) the same, while wearing 
sound attenuation ear muffs, and (c) at each of four 
specified levels, ranging from soft to loud. In- 
crements in vocal effort both with vowels and 
phrases were reflected in increments in funda- 
mental frequency. The vocal changes which oc- 
curred with reading at different levels differed 
somewhat from phrase to phrase and among the 
three vowels. Phrases which were read with dif- 
ferent amounts of sound pressure, soft to loud, 
differed in duration, and were spoken more rapidly 
when said loudly. (Author's summary) 


9136 
Blatteis, C. M. 1960 


THE AFFERENT INITIATION OF SHIVERING. — 
Army Medical Research Lab., Fort Knox, Ky. 
(USAMRL Project no. 6X64-12-001). Report no. 
418, March 21, 1960. 12 p. 


Under the conditions of the present experiments, 
there was no apparent relation of the onset of 
shivering to skin, deep body and/or brain tempera- 
tures. The data revealed a positive correlation 
between the presence of shivering and the magni- 
tude of cold radiation internally through the circu- 
lation. It is proposed that shivering is induced 
reflexly through the adequate spatial and temporal 
summation of as yet undescribed thermodetec ious 
dispersed in or near the vascular tree when an 
adequate area of the truncal ciculation is suffi- 
ciently cooled. The locus of action of the cooled 
blood in initiating shivering remains to be deter- 
mined conclusively. (Author's abstract) (30 
references) 
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9137 
Dobson, R. L., 1951 
D. C. Abele, and D. M. Hale 
THE EFFECT OF HIGH AND LOW SALT INTAKE 
AND REPEATED EPISODES OF SWEATING ON 
THE HUMAN ECCRINE SWEAT GLAND. —— Jour. 
Investigative Dermatol., 36 (5): 327-335. May 1991. 
The effects of repeated exposures of profuse 
sweating on the human sweat gland differ markedly 
in salt-depleted and salt-loaded subjects. Salt de- 
pletion per se results in changes in both secretory 
coil (mainly atrophy) and duct (no glycogen present 
in the cells) even before the first episode of sweat- 
ing. Salt loading, on the other hand, results in 
moderate reduction in size of the large pale cells 
in the secretory coil only during the first few epi- 
sodes of sweating. The possible relationships of 
these findings to the process of acclimatization is 
discussed. (Authors' summary, modified) 


9138 

Ferres, H. M. 1960 
THE EFFECT OF PRESSURE ON SWEATING. — 
Jour. Physiol. (London), 151 (3): 591-597. June 
1960. 

Sweat production from both sides of the chest was 
measured by a filter-paper weighing technique to 
determine the role of posture and pressure in the 
occurrence of the hemihydrotic reflex. Lying on 
one side was observed to cause increased sweat 
production on the upper side of the chest, thus con- 
firming the existence of the reflex. The magnitude 
of the effect was increased by increasing applied 
pressure to 2 or 3 g by centrifugation. Application 
of a lesser pressure (5 kg. weight) to the side of the 
chest of seated subjects produced no hemihydrotic 
response. The reflex is concluded to be the effect 
of pressure and not posture. 


9139 

Hayes, K. J. 1958 
FREQUENCY SPECTRUM AND TISSUE NOISE IN 
SURFACE ELECTROMYOGRAPHY: PRELIMINARY 
REPORT.—Naval Air Material Center. Air Crew 
Equipment Lab., Philadelphia, Pa. (Project no. NM 
17 01 13 1). Report no. NAMC-ACEL-391, Nov. 17, 
1958. [7] p. 


This report is concerned with the relationship be- 
tween stress and performance in mental and motor 
work and its effect on the design of aviator equipment 
and personal safety factors. Substantial potentials 
were detected in the absence of muscular activity in 
deeply anesthetized rats. It was determined that the 
limiting factor in the measurement of minimal mus- 
cle action potentials is the noise level of the tissue, 
rather than that of the amplifier. This type of inter- 
ference can be minimized, but not eliminated, by 
placing the low-frequency limit of the amplifier at ap- 
proximately 20 cycles. Although action potential 
components are very weak above 200 cycles, the up- 
per limit of the amplifier may be extended to 1000 
cycles (to facilitate audio and oscilloscope monitor- 
ing) without making the noise level excessive. (Au- 
thor's conclusions, modified) 


9140 

Hayes, K. J. 1959 
WAVE ANALYSES OF TISSUE NOISE AND MUSCLE 
ACTION POTENTIALS, —Naval Air Material Center. 
Air Crew Equipment Lab., Philadelphia, Pa. Report 
no. NAMC-ACEL-404, June 22, 1959. [15] p. 
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The sensitivity attainable in bio-electric measure- 


ment may commonly be limited by tissue noise, 
rather than by amplifier noise. The spectrum level 
of tissue noise increases with decreasing frequency 
down to at least 2.5 c.p.s. where it may exceed am- 
plifier noise by 5 to 25 db, It is ordinarily weaker 
than amplifier noise at frequencies above 1000 c.p.s. 
The spectrum of muscle action potentials is charac- 
terized by a rather narrow maximum in the region 
of 30 to 100 c.p.s. Amplifiers for surface electro- 
myography may advantageously be designed with a 
pass-band as narrow as one octave, for maximum 
signal-to-noise ratio, However, extending the upper 
frequency limit to 1000 c.p.s. facilitates audio and 
oscilloscopic monitoring. (Author's abstract) 


9141 
Henry, F. M., 
and L. E. Smith 

SIMULTANEOUS VS. SEPARATE BILATERAL 
MUSCULAR CONTRACTIONS IN RELATION TO 
NEURAL OVERFLOW THEORY AND NEUROMO- 
TOR SPECIFICITY. —— Research Quarterly, 32 (1): 
42-46. March 1961. 


The dynamometer strength of 30 males,age 21 
years, was measured for each hand to test the 
Davis neural overflow theory which predicted a 
facilitation of hand strength when the contralateral 
hand was simultaneously contracted. There were 


1961 


two trials of single-hand contraction and two trials 
of simultaneous contraction of both hands. Facilita- 


tion predicted by the hypothesis failed to occur. 


The dominant hand showed 3% loss of strength when 


the contralateral hand was simultaneously con- 


tracted, but there was no influence on the contrac- 
tion of the nondominant hand. Individual differences 


in strength were found to be 54% specific to the 
hand tested; there was only 46% general hand 
strength ability. (Authors' abstract, modified) 


°9142 

Lubin, M. 1959 
MEASUREMENT OF MECHANICAL PROPERTIES 
OF MUSCLE UNDER SERVO CONTROL.—Proc. 
IRE, 47 (11): 1880-1888. Nov. 1959. 

Accurate measurement and analysis of the mech- 
anical events in active muscle requires the use of 
high-speed equipment. A hydraulic servo-valve, 
controlled by analog units (integrators, adders, in- 


verters), can be used to control the speed of shorten- 


ing of muscle at rates as high as 1 mm. per milli- 
second. The apparatus can be used for isometric, 
isotonic, and controlled release experiments. Both 
release and stretch, at high or low speeds, can be 
produced during a single contraction cycle. Force 
is measured by an unbonded strain gauge of high na- 
tural frequency and low compliance. To maintain 
constant force on the muscle, a signal proportional 
to measured force is fed into an error detector, 
whose output controls the servo-valve piston. The 
instrumentation described can provide the necessary 
and sufficient information to specify completely both 
transient and steady-state mechanical properties of 
muscle. (Author's summary) 


9143 
Maki, R., 1961 
M. Iizuka, K. Kimura, J. Shibata, and A. Akiyama 
[ELECTROMYOGRAPHICAL STUDIES ON ALTI- 
TUDE CONVULSION AND HYPOTHERMIC SHIV- 


ERING (Abstract)]. —— In: [Abstracts from the 6t® 


meeting of the Japanese Aviation Medicine and 
Psychology Society]. Nihon Koku Igaku Shinri 


+ V. Vv. 
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Gakkai Kiroku [Proc. Japan. Soc. Aviation Med. 
and Psychol.] (Tokyo), no. 11: 1. May 27, 1961. 
In Japanese. 

Rats in deep anesthesia, subjected to a decom- 
pression corresponding to 10,000 meters, demon- 
strated marked hypothermia, but no convulsions. 
Upon release of decompression rhythmical muscu- 
lar contractions were observed, and the electro- 
myogram (EMG) indicated a fibrillation-voltage- 
like discharge. Under light anesthesia convulsion 
was noted, and the EMG indicated a comparatively 
mild spike discharge when decompression reached 
a certain altitude. There was no correlation be- 
tween rectal temperature and these muscle con- 
tractions. When anesthetized rats were exposed to 
low temperature, an initial rise followed by a 
lowering of rectal temperature was observed with 
concomitant severe shivering and frequent groups 
of voltage discharges. This EMG finding clearly 
differs from that observed when the animals were 
subjected to decompression, indicating a fundamen- 
tal difference between altitude convulsions and hy- 
pothermic shivering. (Dr. H. Saiki) 


9144 
Miller, A. T., 1958 


and C. S. Blyth 
LACK OF INSULATING EFFECT OF BODY FAT DUR- 
ING EXPOSURE TO INTERNAL AND EXTERNAL 
HEAT LOADS.—Jour. Applied Physiol., 12 (1): 17- 
19. Jan. 1958. 


Heart rate, skin and rectal temperatures, and sweat 
rate were measured in normal and obese subjects dur- 
ing (1) a resting exposure to a temperature of 48-50" 
C. for 90 minutes, (2) exercise (walking) for 45 min- 
utes in heat, and (3) walking on a 10% grade at normal 
ambient temperature for 60 minutes. No significant 
differences were observed in the response of rectal 
temperature and heart rate between the two groups 
while skin temperature was slightly greater in obese 
subjects in all experimental conditions. Sweat rate 
was more nearly proportional to surface area than to 
body weight in heat, but was more nearly proportional 
to body weight during exercise at normal ambient tem- 
perature. It is concluded that in conditions of maxi- 
mal cutaneous blood flow, heat transfer across the 
body shell occurs predominantly by vascular convec- 
tion, eliminating any insulative effect of the subcutane- 
ous fat layer. 


1958 
ADDITIONAL DATA ON THE CHANGES IN THE EF- 
FICIENCY OF MUSCLES UNDER THE INFLUENCE 
OF THE ACTIVITY OF OTHER GROUPS OF MUS- 
CLES, —— Bull. Exper. Biol. and Med. (Consultants 
Bureau, New York), 43 (3): 278-281. 1958. 


English translation of item no. 6939, vol. VI. 


9146 
Swegan, D. B., 


1958 
G. T. Yankosky, and J. A. Williams 

EFFECT OF REPETITION UPON SPEED OR PRE- 

FERRED-ARM EXTENSION .—Research Quarterly, 

29 (1): 74-82. March 1958. 


Thirty males were timed on repeated trials of the 
preferred-arm extension movement. The timing de- 
vice utilized a chronoscope which measured the in- 
terval from the releasing of a micro-switch to in- 
terrupting of a light beam striking a photo-electric 
cell. In all subjects, repeated trials resulted in 
faster movement times. Fifty trials produced faster 
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movements than did 20 trials. All subjects exhibited 
considerable variation in successive trials for the 
preferred-arm extension movement. (From the au- 
thors' abstract) 


9147 
Zeigen, R. S., 1960 

M. Alexander, and E. Churchill 
A HEAD CIRCUMFERENCE SIZING SYSTEM FOR 
HELMET DESIGN: INCLUDING THREE-DIMEN- 
SIONAL PRESENTATIONS OF ANTHROPOMETRIC 
DATA, —— Wright Air Development Division. Aero- 
space Medical Division, Behavioral Sciences Lab. , 
Wright-Patterson Air Force Base, Ohio (Project 
no. 7222, Task no. 71749). WADD Technical Re- 
port no. 60-631, Dec. 1960. vii+97 p. 

A system for the sizing and design of rigid and 
semi-rigid helmets based on a single key dimen- 
sion, head circumference, is described. Anthro- 
pometric data largely obtained in the 1950 survey 
of Air Force flying personnel were analyzed. The 
three sizing programs discussed in terms of tabu- 


149 


lar data are also referred to in terms of head- 
forms or three-dimensional representations of 
these data. These programs are a Six-Size Pro- 
gram based on mean values, a Three-Size Pro- 
gram based on mean values, and a Six-Size Pro- 
gram for helmet liner problems. This report in- 
cludes an account of the historical development of 
sizing syst@ms, programs, and resultant headforms 
in the Air Force; a detailed statement concerning 
the design rationale and statistical concepts used; 
comprehensive tables needed by the designer for 
all sizing programs discussed; a statement as to 
sculpturing techniques and problems; and a com- 
ment on preliminary validation results and on the 
overall design-material-sizing concept. Appendices 
include a glossary of significant terms, descrip- 
tions of selected head and face dimensions, a de- 
tailed discussion of statistical concepts and formu- 
lae referred to in the report and tables of com- 
parative Four- and Six-Size Programs based on 
the key dimensions head lerzth, head breadth. 
(Authors' abstract) (23 refe-enrces) 
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9148 
Black, J. W. 1958 


THE READING OF MESSAGES OF DIFFERENT 
TYPES AND NUMBERS OF SYLLABLES UNDER 
CONDITIONS OF DELAYED SIDE-TONE.—Ohio 
State University Research Foundation, Columbus, 
Ohio (Contract N6 ONR 22525); issued by U.S. 
Naval School of Aviation Medicine, Pensacola, 
Florida (Research Project NM 18 02 99, Subtask 1). 
Report no. 78, Aug. 10, 1958. ii+11 p. 


The relative influence of delayed side-tone 
upon rate of reading when forms of the stimulus 
material were systematically differentiated was 
Studied. Eight sets of phrases were constructed 
for oral reading: 2 sets of 5 syllables, 3 sets with 
a total of 15 or 16 sounds each, and 3 sets with a 
total of 20 or 21 sounds each. The duration of the 
oral phrase was measured as each of 24 young 
male adults read a set of the phrases under 12 
conditions of delayed side-tone ranging from zero 
to 0.30-second delay. The reading of phrases of 
vowel-consonant syllables was more adversely 
affected by delayed side-tone than was the reading 
of consonant-vowel syllables, and the disparity 
between the two increased as the amount of delay 
of side-tone was increased to 0.21 second. Other- 
wise syllables and phrases of different lengths were 
responded to "alike"; there was no interaction 
between the amount of delay of side-tone and the 
structure of the phrase. 


9149 


Brown, I. D. 19€0 
MANY MESSAGES FROM FEW SOURCES. — 
Ergonomics (London), 3 (2): 159-168. April 1960. 


A comparative study was made of methods of 
visual message presentation in which (1) each 
message was displayed by a separate source (al- 
ternative light signals), and (2) a smaller number 
of sources were combined in different ways to pre- 
sent the same number of signals, No significant 
difference was observed in the rate of gain of in- 
formation (speed and accuracy of verbal response) 
from the two forms of display at the 3- and 7- 
alternative stimuli level. At the 15-choice level, 
a significantly more efficient gain in information 
was obtained from the separate source display. 

It is: concluded that the combined source display 
may be effectively used in signaling systems pre- 
senting up to 7 alternative stimuli. 


9150 


Chauchard, P., _ 1958 
and H. Mazoue 

[EFFECT OF RHYTHMIC PHOTIC STIMULATION ON 

NERVOUS EXCITABILITY] Influence de stimulations 

lumineuses rythmées sur l'excitabilité nerveuse.— 

Comptes rendus de la Société de biologie (Paris), 152 

(8-9): 1376-1378. 1958. In French. 


Chronaximetric measurements were made of the 
electrical excitability of the toes of rats in response to 
rhythmic photic stimulation for one minute. Stimula- 
tion at or below a frequency of 3 per second had no ef- 
fect on nervous excitability. Both peripheral and cor- 
tical motor chronaxie were doubled with rhythms of 


4-6/second, and decreased at frequencies of 8-20/sec- 
ond. At higher frequencies (25-45/second) cortical 
chronaxie was again increased, while peripheral chro- 
naxie continued to decrease. 


9151 
Collins; W. E., 1962 
G. H. Crampton, and J. B. Posner 
EFFECTS OF MENTAL ACTIVITY ON VESTIBU- 
LAR NYSTAGMUS AND THE ELECTROENCEPHA- 
LOGRAM. —— Nature (London), 190 (4771): 194- 
195. April 8, 1961. 


This study was undertaken to ascertain how 
nystagmus, produced by rotation, is modified by 
different sets of instructions and to determine the 
effects of these conditions on the electroencepha- 
logram. Three tasks were assigned: (1) key pres- 
sing signals in response to onset, cessation, and 
experience of 90° of subjective rotation; (2) mental 
arithmetic trial; (3) daydreaming. Results indicate 
that nystagmus is markedly sensitive to instruc- 
tions regarding mental activity while the pattern of 
the encephalogram is not; and vestibular stimula- 
tion in combination with various attention-demand- 
ing tasks does not block alpha production which is 
going on. 


9152 

Davis, J. F. 1958 
A SENSITIVE SYSTEM FOR THE MEASUREMENT 
OF BRAIN RESPONSES IN THE INTACT HUMAN. 
— IRE Trans. Med. Electronics, PGME-11: 29-34. 
July 1958, 


An all-electronic method is described whereby 
minute electrical responses in brain recordings 
can be measured reliably even in the presence 
of large noise-to-signal ratios. The signal in this 
instance is a discrete response to a controlled 
stimulus. The "noise" is not white noise in this 
case, but the normal rhythmic activity of the 
electroencephalogram (EEG) which is randomly 
related to the signal. The responses are by means 
of averaging and storing techniques. The system 
makes use of gated integrators and floating-grid 
vacuum-tube voltmeters. (Author's summary) 


9153 
Duensing, F., 1958 
and K.-P. Schaefer 

[EXTRACELLULAR RECORDING OF SINGLE 
NEURONS OF THE VESTIBULAR CENTER DURING 
STIMULATION BY POSITION AND ACCELERATION] 
Extracellulare Ableitung einzelner Neurone der 
Vestibulariskerne bei Lage- und Beschleunigungs- 
reizen [Abstract).---Pfliigers Archiv fiir die 
gesamte Physiologie (Berlin), 268 (1): 35-36. 
Oct. 15, 1958. In German. 


The discharge pattern of 90 neurons in the tri- 
angular, Deiters, and Bechterew nuclei of the brain 
was measured in rabbits under various conditions 
of head position and acceleration. The frequency of 
resting potentials was found to be dependent on the 
position of the head in space. Position-sensitive 
neurons reacted simultaneously to horizontal rota- 
tion, showing either an increase or decrease in 
activity with rotation in opposite directions. When 
nystagmus of the eyes occurred, periodic frequency 
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changes coordinated with the rapid phase of 
nystagmus were superimposed on the pattern of 
discharge produced by acceleration. It is concluded 
that single neurons in the vestibular area can be 
sensitive simultaneously to position, acceleration, 
and nystagmus. 


9154 

Erlick, D. E. 1959 
JUDGMENTS OF THE RELATIVE FREQUENCY OF 
SEQUENTIAL BINARY EVENTS: EFFECTS OF 
FREQUENCY DIFFERENCES.—wWright Air Devel- 
opment Center. Aerospace Medical Lab., Wright- 
Patterson Air Force Base, Ohio (Project no. 6190, 
Task no. 71556). WADC Technical Report no. 
59-580, Oct. 1959. iii+17 p. 


This study concerns accuracy of discriminating 
which of two events occurs more frequently when 
both are presented in a random sequential order, at 
a constant rate, too fast to permit counting. Subjects 
were required to indicate on a 10-cm. scale the pro- 
portion of the total time occupied by the more fre- 
quent event. Each judgment was based on a total of 
100 events, with the over-all per cent differences 
between the occurrence of the two elements being 0, 
4. 10, and 14. The mean proportion of correct judg- 
ments increased as the per cent difference between 
the frequencies of the events increased, an 8.3% dif- 
ference being discriminated correctly 75% of the 
time. The actual proportion of the trial occupied by 
the more frequent event was overestimated at the 
higher per cent differences. (Author's abstract) 


9155 

Erlick, D. E. 1960 
JUDGMENTS OF THE RELATIVE FREQUENCY OF 
TWO RANDOM SEQUENTIAL EVENTS: EFFECTS 
OF DURATION OF OBSERVATION.—Wright Air 
Development Division. Behavioral Sciences Lab., 
Aerospace Medical Div., Wright-Patterson Air Force 
Base, Ohio (Project no. 6190, Task no. 71556). 
WADD Technical Report no. 60-673, Sept. 1960. 
iii+7 p. 


The purpose of this investigation was to determine 
the effect that duration of observation has on one's 
ability to tell which of two random sequential events 
has occurred more frequently. Using a rate of four 
events per second and observation durations ranging 
from 1.75 to 80 seconds, two specific conditions 
were studied: (1) the effect of having a constant ob- 
servation period repeated so that subjects could an- 
ticipate the duration of each observation, and (2) the 
effect of having a highly variable observation time 
such that the observer could not accurately antici- 
pate when the time sample would end. Using 75% 
correct identification of the more frequent event as 
a threshold measure, the results indicate, for both 
presentation conditions, that a smaller increment in 
frequency of one of the events over the other was 
needed as the observation duration increased. An 
asymptote was reached as the ratio between the more 
frequent and the less frequent event approached 1.20. 
With a constant observation time, the asymptote is 
reached between 10 and 20 seconds duration, while 
with a variable observation time, it is reached be- 
tween 40 and 80 seconds. (Author's abstract) 


9156 

Evarts, E. V. 1360 
EFFECTS OF SLEEP AND WAKING ON SPONTA- 
NEOUS AND EVOKED DISCHARGE OF SINGLE 
UNITS IN VISUAL CORTEX. —— Federation Pro- 
ceedings, 19 (4, Part I): 828-837. Dec. 1960. 
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Waking was found to be associated in cats witha 
reduction of spontaneous discharge rate in a ma- 
jority of cortical units, and with a prolongation of 
the suppression of spontaneous discharge by a sin- 
gle lateral geniculate stimulus. In association with 
reduction of spontaneous discharge there was often 
a reduction of discharge evoked either by electrical 
Stimulation of ipsilateral lateral geniculate radia- 
tions or by diffuse illumination of the contralateral 
retina. In many units in which activity was evoked, 
waking was associated with an increase in the 
ratio of evoked to spontaneous discharge. The in- 
crease of this ratio during waking may serve to 
heighten sensitivity during the alert state. (Au- 
thor's summary, modified) (58 references) 


9157 
Gebhard, J. W., 1959 


and G. H. Mowbray 
ON DISCRIMINATING THE RATE OF VISUAL 
FLICKER AND AUDITORY FLUTTER.—Amer. 
Jour. Psychol., 72 (4): 521-529. Dec. 1959. 


Four sets of measurements were made of the 
ability of an observer to match the rates of inter- 
mittent white light and white noise. Cross-sensory 
rate matching is less accurate than intrasensory 
rate matching. The relative difference limens 
for intersensory matches vary from 0.01 to 0.024, 
whereas cross-sensory matches produce relative 
difference limens of 0.03 to 0.42. Matches are 
more accurate when flicker is matched to flutter, 
and simultaneous presentation of the stimuli gives 
smaller matching errors than successive presenta- 
tion. (Authors' summary) 


9158 
Grisser, O.-J., 1960 


and U. Griisser-Cornehls 
[MICROELECTRODE INVESTIGATIONS OF THE 
CONVERGENCE OF VESTIBULAR AND RETINAL 
CONDUCTION TO SINGLE NEURONS OF THE 
OPTICAL CORTEX OF THE CAT] Mikroelektro- 
denuntersuchungen zur Konvergenz vestibularer 
und retinaler Afferenzen an einzelnen Neuronen 
des optischen Cortex der Katze.—Pfliigers Archiv 
fiir die gesamte Physiologie (Berlin), 270 (3): 227- 
238. 1960. In German, with English summary 
(p. 236). 

The interaction of activation and inhibition, in- 
duced by retinal (light stimuli) and vestibular 
(unilateral polarization of the labyrinth) stimulation 
of single neurons of the visual cortex was studied. 
During or after labyrinth polarization the neurons 
of the visual cortex showed a significant alteration 
of discharge patterns. Light-activated neurons 
discharged during dark periods as well as under 
light stimulation. The dark-activated neurons 
showed a similar alteration of their responses, 
exhibiting a pulsating pattern during activity. The 
rhythmic excitatory and inhibitory periods following 
short light flashes were also influenced by laby- 
rinth polarization. In general, the frequency and 
duration of the excitatory periods increased, while 
the duration of the inactive periods decreased. In 
some neurons, however, the duration of both 
excitatory and inhibitory periods increased. The 
discharge patterns of cortical neurons in response 
to moving light stimuli were similarly influenced by 
polarization of the labyrinth. The critical flicker 
frequency increased significantly in most cases. 
The effects noted indicate a physiological coordina- 
tion of the vestibular and optical functions. This 
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coordination prevents the disorientation which would 
otherwise result from motion or displacement of the 
head. (Authors' summary, modified) 


9159 , 
Guzmdn F., C., 1960 
T. Harmony B., and M. Alcaraz V. 

[CHANGES PRODUCED IN THE AUDITORY RE- 
SPONSES EVOKED BY APPLICATION OF LIGHT 
STIMULI] Cambios producidos en las respuestas 
auditivas evocadas por aplicacidn de estimulos 
luminosos. —— Boletin del Instituto de estudios 
médicos y bioldgicos (México), 18 (10): 29-42. 
April 1960. In Spanish, with English summary 
(p. 40-41). 


An attempt was made to elucidate the effect of 
sudden photic stimuli (light flashes of 1/250 sec.) 
upon the electrical responses of the auditory cor- 
tex evoked by auditory stimulation (noise of 10 
millisecond duration) in cats. In the intact animals 
the results showed a decrement in the magnitude 
of the cortical responses evoked by noise. Cats 
with bilateral ablation for the visual areas showed 
no significant changes; those with bilateral abla- 
tion for the frontal cortex showed instead a notice- 
able increment in the magnitude of the cortical re- 
sponses. In another group of animals with chroni- 
cally implanted electrodes in the ventral cochlear 
nucleus, total decortication increased the complex- 
ity of the evoked responses in the nucleus. It is 
suggested that application of sudden stimuli may 
activate the central mechanism modulating afferent 
transmission. Two mechanisms may be responsible 
for modulating transmission of afferent impulses: 
one of cortical origin exerting a depressor action, 
and a second in the reticular formation of the 
brain stem with a facilitatory effect. (Authors' 
summary, modified) 


9160 
Hara, T., 1960 
G. Totsuka, and J. Suzuki 
A STUDY OF THE VESTIBULO-SPINAL REFLEX. 
I. ELECTROMYOGRAPHIC OBSERVATION. —— 
Yokohama Med. Bull. (Yokohama), 11 (5): 407- 
414, Cct. 1960. 


Shifts of muscle tone during labyrinthine stimu- 
lation by rotation was observed electromyographi- 
cally on a single muscle fibre of the m. triceps 
brachii. The threshold of the vestibulo-spinal re- 
flex was more than 10° /sec2, and much higher 
than that of the labyrinthine nystagmus. The pat- 
tern of muscle tone shift seemed to be different 
between weak and strong rotatory stimulations. A 
possible explanation of this "paradox phenomenon" 
assumes that there are two different reflex arcs 
each responding reversely to a rotatory stimula- 
tion, and that the side of the labyrinth which is 


intensely activated by strong stimulation is contrary 


to that activated by weak stimulation. (Authors' 
summary, modified) 


9161 
Hawkes, G. R., 1961 
R. J. T. Joy, and W. O. Evans 

AUTONOMIC EFFECTS ON ESTIMATES OF TIME: 
EVIDENCE FOR A PHYSIOLOGICAL CORRELATE 
OF TEMPORAL EXPERIENCE, —— Army Medical 
Research Lab., Fort Knox, Ky. (USAMRL Project 
no. 6X95-25-001). Report no. 506, Sept. 7, 1961. 
i+9 p. 
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Respiration rate and heart rate changes induced 
by administration of autonomically active drugs at 
usual clinical dosage levels tended to be signifi- 
cantly correlated with temporal judgments when 
using the method of production. No correlation was 
found with blood pressure or skin temperature or 
when judging time with the reproduction method. 
Duration judgments with the method of production, 
in which time estimates are based upon internal 
events, are significantly correlated with rhythmic 
physiological activity when no external cues of 
time are present. (Authors' abstract) 


9162 
Hirsch, H., 1958 

A. Bolte, G. Huffmann, A. Schaudig, and D. Toénnis 
|CHANGES IN THE FORM OF ACTION POTENTIALS 
OF THE AREA STRIATA IN HYPOTHERMIA] Uber 
Formanderungen von Aktionspotentialen der Area 
striata durch Hypothermie.——Pfligers Archiv fur 
die gesamte Physiologie (Berlin), 267 (4): 348-357. 
Aug. 28, 1958. In German, with English summary 
(p. 356). 

Electric potential in the area striata of the brain 
in response to light stimulation of the retina and 
electrical stimulation of the optic nerve was meas- 
ured in isolated perfused cat heads at temperatures 
ranging from 37° to 15° C. The latency of response 
to single photic and electrical stimuli was increased 
continuously with decreasing temperatures. With 
photic stimulation, the amplitude of response was 
essentially unchanged during cooling to 24-28°. 
Response amplitude gradually decreased below 24°; 
cessation of response occurred at 17-18°. The 
response to electrical stimulation increased in 
amplitude with decreasing temperatures to 23-26°, 
but decreased in amplitude at lower temperatures 
and failed to occur at 15-18°. At temperatures 
below 24°, additional waves sometimes occurred 
between the normal fourth and fifth waves in re- 
sponse to electrical stimulation. 


9163 

Hof, M. W. van 1958 
RESPONSE OF HUMAN VISUAL CORTEX TO IN- 
TERMITTENT PHOTIC STIMULATION OF THE 
RETINA.— Acta physiologica et pharmacologica 
neerlandica (Amsterdam), 7 (2): 272-276. April 1958. 

Electroencephalographic studies of human subjects 

during intermittent photic stimulation revealed the 
presence of an off-effect in some individuals which 
was greater for longer flash durations. The surface- 
positive wave of the on-effect (Monnier's b-wave) was 
followed by a surface-negative wave with a latency of 
approximately 90 msec. (corresponding to Monnier's 
c-wave). With dark interval durations longer than 
40 msec. the c-wave was followed by a surface-nega- 
tive wave with a latency of approximately 110 msec. 


9164 
Johnson, L. C., 1960 

G. A. Ulett, J. O. Sines, and J. A. Stern 
CORTICAL ACTIVITY AND COGNITIVE FUNC- 
TIONING.— School of Aviation Medicine, Brooks 
Air Force Base, Tex. Repcrt no. 60-75, Oct. 1960. 
14 p. 

This study was designed to investigate the effects 
of photically induced electroencephalographic disrup- 
tion on cognitive functioning. Twenty-eight male sub- 
jects were selected for study. Fourteen of these had 
shown EEG activation and 14 had failed to activate 
during several previous exposures to intermittent 
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photic stimulation in this laboratory. All subjects 
had histories which were negative for head injury, 
seizures, or seizures in other family members. Each 
subject was examined twice. During, and in the ab- 
sence of, photic stimulation his performance was 
evaluated on the following cognitive tasks: memory 
for stories, paired associate learning, digit span, 
serial 7's and arithmetic problems. The results in- 
dicated that: (1) The degree of EEG disruption in 
response to photic stimulation, and measured by the 
electroencephalograph, was not related to quality of 
performance on any of the tasks used. (2) Marked to 
extreme disruption of EEG activity during the actual 
learning of each task did not impair recall or mem- 
ory of that material, nor did it interfere with the cog- 
nitive processes involved in serial 7's or solving 
arithmetic problems. (3) The distracting, and some- 
times unpleasant, flickering light was not associated 
with consistent impairment of performance. Rather, 
marked individual differences in flicker-induced im- 
pairment of cognitive functioning were found. (4) 
Impairment in test performance during photic stimu- 
lation was not related to manifest anxiety. (Authors' 
abstract) 


9165 

Jouvet, M. 1961 
RESEARCH ON THE NEUROPHYSIOLOGICAL 
MECHANISMS OF SLEEP AND ATTENTION.— 
Lyons Univ. School of Medicine, France (Contract 
AF 61(052)-109); sponsored by Air Force Office of 
Scientific Research, European Office. Final Report, 
May 1961. 48 p. 


Electroencephalographic investigations on cats 
and man have led to the discovery of a ponto-limbic 
system which is responsible for the fast cortical ac- 
tivity during sleep in the cat and for the dream ac- 
tivity in man. Depth recordings in the human brain 
have shown the existence of a central control of cor- 
ticopetal afferents during attention. (Author's ab- 
stract) (29 references) 


9166 
Lane, H. 1961 


[THE RETINO-OCCIPITAL LATENCY IN MAN 
DURING STIMULATION WITH DIFFERENT COLOR 
LIGHT OF EQUIVALENT ENERGY LEVELS] Die 
Latenzzeit (retino-occipital) beim Menschen bei 
Reizung mit energiegleichem verschiedenfarbigem 
Licht. —— Albrecht von Graefes Archiv fiir Oph- 
thalmologie (Berlin), 163 (4): 337-347. 1961. In 
German, 


A method is described for the measurement of 
the latency in the conduction of stimulus over the 
optic nerve to the visual centers in the cortex. 
Electroretinogram (ERG) and electroencephalogram 
(EEG) were employed as criterion measures. Light 
stimulation with colored light of equivalent energy 
values was used for the best evaluation of the 
specific action potentials. It was shown by this 
method that there are no significant differences in 
the latency or in the characteristics of the ERG 
and EEG in individuals with normal vision and in- 
tact visual pathways with light stimuli of equivalent 
energy values. (Author's summary, modified) 


9167 
Makarian, S. S., 1961 
and A. A. Koreshkov 
[CHANGES IN THE BIOELECTRIC ACTIVITY OF 
THE BRAIN AS A FUNCTION OF THE DEGREE 


OF EXCITABILITY OF THE VESTIBULAR ANA- 
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LYZER] Izmenenie bioelektricheskoi aktivnosti kory 
golovnogo mozga v zavisimosti ot stepeni vozbudi- 
mosti vestibuliarnogo analizatora [Abstract]. — 
Vestnik oto-rino-laringologii (Moskva), 23 (2): 97. 
March-April 1961. In Russian. 

Changes in the brain electrical activity during 
and after rotatory vestibular stimulation were re- 
corded by an electroencephalograph. Twenty-five 
young men, 19 to 25 years of age, served as sub- 
jects. During stimulation of the vestibular analyzer, 
the amplitude of the alpha rhythm was lowered, 
beta activity was increased, and rapid asynchro- 
nous waves appeared, sometimes interspersed with 
slow undulations. These changes were more inten- 
sive and prolonged (2 min. or more) in subjects 
with high vestibular sensitivity. Upon repeated ro- 
tation adaptation occurred in most subjects. In all 
subjects rotation to the right evoked more intense 
and longer lasting disturbances of the electrical 
activity in the left hemisphere. 


9168 
Nasonov, D. N., 1958 


and I. P. Suzdal'skaia 
[EFFECT OF TEMPERATURE INCREASE ON THE 
EXCITABILITY OF RAT NERVE] Vliianie povysheniia 
temperatury na vozbudimost' nerva krysy.—Fizio- 
logicheskii zhurnal SSSR (Moskva), 44 (11): 1034- 
1039. Nov. 1958. In Russian, with English summary 
(p. 1039). 

English translation in: Sechenov Physiol. Jour. 
U.S.S.R. (New York), 44 (11-12): 985-991. Feb. 1959. 


The sciatic nerve of the anesthetized rat was ex- 
posed and its excitability was tested at various tem- 
peratures by applying to it electrical stimuli which 
resulted in contractions of the rat's extremity. Ele- 
vation of the temperature from 35° to 40° C. de- 
pressed the nerve's excitability to long stimuli and 
increased the response to brief stimuli. When the 
nerve was cooled from 40° to 35° C., excitability to 
long stimuli increased and that to short stimuli de- 
creased. Cooling of the nerve from 30° to 20° C. re- 
sulted in a decrease in excitability to both types of 
electric stimulation. Warming the nerve from 20° to 
30° C. increased the responses to both brief and con- 
tinuous stimuli. It is concluded that the excitability 
of conductive tissues in the warmblooded animals in 
the 35° to 40° C. range does not depend on the tem- 
perature factor alone. 


9169 
Oswald, I. 1960 


FALLING ASLEEP OPEN-EYED DURING INTENSE 
RHYTHMIC STIMULATION ,—Brit. Med. Jour. 
(London), 5184: 1450-1455. May 14, 1960. 


Experiments are described in which male volun- 
teers, whose eyes were glued widely open, went 
rapidly to sleep during simultaneous, synchronized, 
rhythmic electric shocks, loud rhythmic music, and 
strong flashing lights. Active rhythmic movement 
to the music, in place of the shocks, also appeared to 
cause subjects to sleep very briefly for a few seconds 
at a time, often with moments of failure to move in 
response to the rhythmic music, moments of which 
the subjects were subsequently largely unaware. 
These experiments illustrate the effects of extremely 
monotonous sensory stimulation on persons required 
to keep still or make only repetitive movements. 
Attention is drawn to the failure of reality-adjusted 
thinking in states of light sleep, and also tothe almost 
inevitable occurrence of similar brief episodes of 
light sleep in persons, such as diesel locomotive op- 
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erators, who are exposed to prolonged monotonous 
sensory stimulation. 


9170 

Puister, G. J. 1958 
THE INFLUENCE OF FLICKER ON THE LEVEL OF 
CONSCIOUSNESS.——Aeromedica acta (Soesterberg, 
Netherlands), 6: 169-172. 1958. In English. 


It was attempted to measure objectively by means 
of a stipple test and electroencephalogram a lowering 
of the level of consciousness experienced by pilots 
as a result of light flashes generated by the revolving 
propeller while flying in the direction of the rising 
or setting sun, Sixteen student pilots performed four 
stipple tests without interruption. During the per- 
formance of the second and third stipple test, the 
test paper, its surroundings, and the subject's face 
were intermittently illuminated by a stroboscope 
using monochromatic yellow light at the rates of 9 
flashes per second and 17 flashes per second, re- 
spectively. The flicker was not used in the first and 
the last test. In 10 subjects an EEG was taken before 
and during the test performance. All recordings 
were within normal limits. EEG's taken during the 
test performance were identical with the pre-test 
EEG. The Bourdon-Wiersma scores indicated that 
a lowering of consciousness caused by flicker, as 
found elsewhere on the strength of the subjective 
symptoms, could not be proven by the stipple test. 

It is concluded that intermittent photostimulation 
under these experimental conditions does not lower 
the level of consciousness, 


9171 

Riehl, J. L. 1961 
ANALOG ANALYSIS OF EEG ACTIVITY.—Aero- 
space Med., 32 (12): 1101-1108. Dec. 1961. 


The electroencephalogram (EEG) is by definition 
the best index of brain function and has been chosen 
as one of the physiological parameters to be contin- 
uously monitored from a man in space. Shifts in EEG 
wave forms due to various kinds of stimuli to both 
animals and man are presented after having been au- 
tomatically processed. In general, a change toward 
lower voltages and higher frequencies is considered 
an increase in activity and the occurrence of slow 
waves of large amplitude is related to lesser activity. 


9172 

Rosenblith, W. A. 1959 
SENSORY PERFORMANCE OF ORGANISMS.—Re- 
views Modern Physics, 31 (2): 485-491. April 1959. 


Man's sensory performance is reviewed as it ap- 
pears when examined by the quantitative methods of 
contemporary psychophysics. Organisms are able 
to deal with the sensory bombardment that impinges 
upon them by being satisfied to make crude discrim- 
inations, unless specifically instructed to make pre- 
cise ones (at the cost of spending more time making 
them and of neglecting other sensory events than 
those under analysis), The flexibility of organisms 
in switching from one sense modality to another, 
from one aspect of sensory display to another, is 
brought at the expense of relatively low rates for the 
transmission of information. The mere existence of 
organisms seems to entail a high internal noise level 
that prevents responses to environmental stimuli 
from being anything but statistical in character. As 
long as thresholds of tolerance are not approached, 
the more energy a sensory stimulus delivers to an 
organism, the higher is the probability that the signal 
will be processed in the central nervous system with 
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both discrimination and dispatch. One may para- 
phrase this situation by saying that the higher the 
energy level of a sensory signal, the greater the 
redundancy with which the representation of this sig- 
nal will be handled in the central nervous system, 
These are some of the considerations that led to the 
selection of certain aspects of the electrical activity 
of the nervous system for quantitative study. (Au- 
thor's summary) (27 references) 


9173 
Ruff, G. E., 1960 
E. Z. Levy, V. H. Thaler, and G. E. Johnson 

BIOPHYSICAL AND PHYSIOLOGIC AL CONSIDERA- 
TIONS OF SKIN RESISTANCE WITH SPECIAL REF- 
ERENCE TO FINDINGS IN ISOLATION.—In: Se- 
lected papers from symposium held 16-17 June, 1958, 
Paris, France, p. 91-95. Supplement to AGARDo- 
graph 2. Paris, July 1960. 


If peripheral and environmental factors are con- 
trolled, variations in skin resistance must reflect 
changes in central processes. The nature of periph- 
eral and central mechanisms which underlie changes 
in skin resistance is discussed. The changing elec- 
trical characteristics of the skin may be measured by 
applying electrodes directly to the skin or by meas- 
uring difference of current from an external source 
across two points. In analyzing the over-all autonomic 
function of an individual, it is important to consider 
pattern as well as magnitude of response. By means 
of a technique for slow recording, a subject's skin 
response to isolation in a dark, soundproof room was 
measured. The results show striking individual var- 
iations, but skin resistance changes clearly indicate 
levels of consciousness and stress reaction. 


9174 
Schwartz, M., 1961 
and C. Shagass 
PHYSIOLOGICAL LIMITS FOR "SUBLIMINAL" 
PERCEPTION. —— Science (Washington), 133 (3457): 
1017-1018. March 31, 1961. 


Cortical, subcortical, and peripheral sensory 
nerve potentials were studied in cats to determine 
comparative thresholds of response. Stimuli capa- 
ble of eliciting responses in peripheral nerve also 
invariably elicited responses from thalamus and 
cortex. Together with relevant data from human 
studies, the results indicate that stimuli subthresh- 
old for perception do not affect the nervous sys- 
tem. They also have implications for studies of 
"subliminal" perception. (Authors' abstract) 


9175 

Serra, C. 1959 
[ADVANTAGES OF USING INTERMITTENT LIGHT 
STIMULATION FOR THE ACTIVATION OF ELEC- 
TROENCEPHALOGRAPHIC RECORDINGS IN THE 
PSYCHOPHYSIOLOGICAL SELECTION OF FLIGHT 
PERSONNEL] Vantaggi dell'impiego della stimo- 
lazione luminosa intermittente per l'attivazione dei 
tracciati elettroencephalografici nella selezione psi- 
cophysiologica del personale aeronavigante.——Ri- 
vista di medicina aeronautica e spaziale (Roma), 22 
(1): 44-68, Jan.-Mar, 1959. In Italian, with English 
summary (p. 65-66). 

Changes in the electroencephalogram induced by 
intermittent light stimulation (ILS) of 506 flight re- 
cruits were evaluated and compared with previous 
examinations on other candidates using hyperpnea 
as the EEG activator. A relative as well as an ab- 
solute increase in normal and pathological EEG re- 
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cordings was demonstrated when hyperpnea was re- 
inforced by ILS, A critical review of the results 
based on current data pertaining to the biological ef- 
fects produced by ILS (changes in body fluids, auto- 
nomic nervous system, vision, and muscles) is in- 
cluded. The author discusses the clinical significance 
of ILS (which causes homeostatic disorders by its 
action on the retino-diencephalic pathways), along 
with EEG, as a diencephalic function test and as a 
test in the psychophysiological selection of flight 
personnel, 


9176 
Sieker, H. O., 1960 
and W. P. Wilson 
ELECTROENCEPHALOGRAPHIC AND BIOCHEMI- 
CAL CHANGES IN ACUTE HYPOXIA AND HYPER- 
CAPNIA. — A. M. A. Arch, Neurol., 3 (6): 
704-710. Dec. 1960. 

This study was designed to investigate the re- 
lationship of serum potassium levels in hypoxia 
and hypercapnia to changes in the electroenceph- 
alogram, Acute hypoxia was associated with a 
significant increase in serum potassium and an 
inconsistent change in the electroencephalographic 
pattern, When subjects breathed 10% oxygen, 

2.5% carbon dioxide, and nitrogen mixtures, the 
electroencephalographic pattern remained unaltered, 
primarily because the arterial oxygen saturation 
did not fall to levels observed when carbon dioxide 
was not used in the mixture. With comparable 
levels of arterial oxygen unsaturation produced by 
breathing 7.5% oxygen, 2.5% carbon dioxide, and 
nitrogen, the electroencephalographic alterations 

of hypoxia were noted. Carbon dioxide apparently 
exerts a protective effect by stimulating respira- 
tion and preventing as severe hypoxia as observed 
when it is not used, 


9177 

Simon, C. W. 1961 
SOME IMMEDIATE EFFECTS OF DROWSINESS 
AND SLEEP CN NCRMAL HUMAN PERFORMANCE. 
— Human Factors, 3 (1): 1-17. March 1961. 


Man spends the greater portion of his life in 
sub-optimum states of consciousness. The paper 
reviews the experimental literature describing 
normal human performance at different levels of 
drowsiness and sleep, as these states are defined 
by electroencephalographic patterns. Among the 
types of behavioral responses to stimuli discussed 
are reflexes, simple movements, detection (i.e., 
arousal to external stimuli and awareness of in- 
ternal states), discrimination, learning, and recall. 
Non-behavioral electroencephalographic responses 
are also described. Suggestions are made for 
future research. (Author's abstract) (34 references) 


9178 
Swets, J. A., 1961 
W. P. Tanner, and T. G. Birdsail 
DECISION PROCESSES IN PERCEPTION. —— 
Psychol. Rev., 68 (5): 301-340. Sept. 1961. 


The process of signal detection is taken as a 
choice between two Gaussian variables. One, having 
a mean equal to zero, is associated with noise 
alone; the other, having a mean equal to d', is as- 
sociated with signal plus noise. In the most com- 
mon detection problem the observer decides, on 
the basis of an observation that is a sample of 
one of these populations, which of the two alterna- 
tives existed during the observation interval. The 
particular decision that is made depends upon 
whether or not the observation exceeds a criterion 
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value; the criterion, in turn, depends upon the ob- 
server's detection goal and upon the information he 
has about relevant parameters of the detection sit- 
uation. The accuracy of the decision that is made 
is a function of the variable d' which is monotoni- 
cally related to the signal strength. This theory of 
detection behavior is broadened to include the per- 
ceptual process. (From the authors’ summary and 
conclusions) 


9179 
Swets, J. A. 1961 
IS THERE A SENSORY THRESHOLD? —— Science 


(Washington), 134 (3473): 168-177. July 21, 1961. 


The data of three sensory (auditory and visual) 
perception experiments are considered in relation 
to five competing sensory threshold theories. In 
these experiments the subject: (a) affirms or de- 
nies the occurrence of a stimulus in a single 
event; (b) makes a first and second choice of oc- 
currence in 2 of 4 events; or (c) rates the intensity 
of the stimulus in a single event. The three sets 
of data are in agreement with the ‘detection theo- 
ry'"', a theory that denies the existence of a sen- 
sory threshold. They are either partially or wholly 
in agreement with various "low threshold" theories 
which posit the existence of a threshold somewhere 
below the mean level of background "noise" from 
the apparatus or intrinsic to the test subject. There 
is, then, the possibility of a threshold, but this 
threshold is practically unmeasurable. Threshold 
experiments should include a large number of 
"catch trials" to eliminate the establishment of a 
subconscious comparison criterion on the part of 
the subject. The "rating" type of experiment (c) 
seems to be most advantageous in those studies 
emphasizing sensory rather than motivational or 
responsive processes, 


9180 
Tanaka, A. 1958 


|THE EFFECTS OF SOME AUTONOMIC DRUGS ON 
THE FUNCTION OF THE LABYRINTH] Koshitsu ni 
chinyidshita yakueki no naiji kind ni oyobosu eikyd. 
— Shikoku acta medica (Tokushima, Japan), 13 (2): 
37-44. Aug. 1958. In Japanese, with English sum- 
mary (p. 37). 


The effects of autonomic drugs on the function ot 
the labyrinth were studied in rabbits. The drugs 
employed in this series were adrenaline chloride, 
pilocarpine hydrochloride, atropine sulfate, imida- 
lin, and histamine hydrochloride. Injections were 
made subcutaneously or directly into the tympanic 
cavity. The results are summarized as follows: 

(1) Injection of adrenaline lowered the labyrinthine 
function, while pilocarpine and imidaline augmented 
the function of the labyrinth; atropine and histamine 
lowered the auditory function and augmented the 
function of the vestibule. (2) The effect of the drugs 
varied considerably according to the route of ad- 
ministration; it is probable that the drugs injected 
directly into the tympanic cavity exert, in addition to 
the indirect action after the absorption from the mu- 
cosa of the tympanic cavity, its direct action on the 
labyrinth. (3) The injected drugs moved from the 
tympanic cavity to the labyrinth at a varying rate 
according to the individual drug; adrenaline and pi- 
locarpine seemed to move into the labyrinth with 
considerable difficulty; atropine and imidaline were 
absorbed readily by the internal ear; histamine 
reached the labyrinth much more readily than pilo- 
carpine and adrenaline. 
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9181 


Walter, W. G. 1961 
THE RELATION BETWEEN NEUROPHYSIOLOG- 
ICAL AND PSYCHO-SOCIAL ASPECTS OF HUMAN 
MENTALITY AND BEHAVIOR.—Burden Neurolog- 
ical Inst., Bristol, England (Contract AF 61(514)- 
1178); sponsored by Air Force Office of Scientific 
Research, European Office. AFOSR Report no. 716, 
March 1, 1961. 54 p.+appendix. 


A digest and analysis of 15 reports on a total of 
326 experiments on 200 human subjects, including 
71 complete defensive-avoidance conditioning 
procedures with 58 subjects, is presented. The 
general purpose of the research was the experi- 
mental analysis of human adaptation to a novel 
situation and the relation of physiological changes 
in the brain and other parts of the body (electro- 
encephalogram, electromyogram, electrocardio- 
gram, blood pressure, galvanic skin response, and 
respiration) to the performance of the subject's 
attempt to control the situation. The report is a 
detailed account of some aspects of individual be- 
havior in a particular situation rather than a statis- 
tical survey. A large part of the text describes 
new techniques and instrumentation. (38 references) 


9182 
Woodbury, D. M., 1960 


and R. Karler 
THE ROLE OF CARBON DIOXIDE IN THE NERV- 
OUS SYSTEM. —— Anesthesiology, 21 (6, Part I): 
686-703. Nov.-Dec. 1960. 


It has been shown that various concentrations of 
CO, exert inhibitory and excitatory effects on the 
central nervous system (CNS). In addition, several 
drugs which mimic the effects of CQ», on the CNS 
possess this activity by virtue of their ability to 
alter the tissue level of CO), The mechanism of 
the CNS action of CO y appears dependent upon 
specific electrolyte and amino acid changes. These 
studies have also demonstrated that carbonic an- 
hydrase is important in the regulation of the level 
of brain CO, and excitability and that the role of 
carbonic anhydrase in brain is ultimately concerned 
with the conversion of metabolically produced 
HgCOx3 to CO». Furthermore, this functional role 
of the enzyme appears associated with the soluble 
fraction of the cell. (Authors' summary) (68 ref- 
erences) 


b. Vision 


|Eve examination under 8-f| 


9183 


Allen, M. J. 13€1 

A STUDY OF VISUAL PERFORMANCE USING 
OPHTHALMIC FILTERS. —— Indiana Univ. Division 
of Optometry, Bloomington (Contract AF 33(616)- 
7216); issued by Aeronautical Systems Division, 
Life Support Systems Lab., Aerospace Medical 
Lab., Wright-Patterson Air Force Base, Ohio 
(Project no, 7164, Task no. 71834). ASD Technical 
Report no. 61-576, Oct. 1961. vi+29 p. 


A study of the visual performance through five 
regularly available ophthalmic filter glasses, five 
identical filter glasses uniformly coated to 10 per- 
cent transmission, and five other identical filter 
glasses with a gradient density coating transmitting 
10 percent in the center of the lens and about 
0.1 percent at the top of the lens was made using 
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a 7° 8’ 24-foot atmosphere chamber to sim- 
ulate flight under adverse glare conditions. The 
average time (under average experimental condi- 
tions using all subjects) required to identify a tar- 
get on the instrument panel without sunglasses was 
0.5994 sec.; with ordinary sunglasses, 0.6093 sec,; 
with uniform coating, 0.7603 sec.; and with gradi- 
ent coating, 0.5057 sec. Differences in perform- 
ance could be accounted for on the basis of over- 
all transmission effects without regard to filter 
color, All observers disliked the yellow filters, 
Threshold distant target recognition through gradi- 
ent density filters was the poorest at low levels 
but the best at high levels by a narrow margin, 
Vision tended to be as good or better unaided than 
with most filters for a distant threshold target at 
about 490 foot-lamberts. However, at about 7000 
foot-lamberts, the gradient density filter was again 
superior. (From the author's abstract) 


9184 
Alpern, M., 1958 
and H. David 
EFFECTS OF ILLUMINANCE QUANTITY ON AC- 
COMMODATION OF THE EYES,—Indus. Med. 
and Surg., 27 (11): 551-555. Nov. 1958. 


Subjects were required to fixate a test chart 
while different plus and minus lenses were 
placed before the eye. Measurements of accommo- 
dation were made at various intensities of illumi- 
nance of the test chart. The chart was viewed 
with one eye through a small artificial pupil to 
eliminate effects of fluctuation in natural pupil 
diameter with illuminance changes. Even small 
reductions in illuminance were found to decrease 
the upper limit at which accommodation changed 
linearly with changes in the focal stimulus (night 
myopia), and to increase the lower limit (night 
presbyopia). The ability of the accommodative 
stimulus to evoke any accommodative response was 
also reduced at lower levels of illumination. 
Studies with bright test patterns against a com- 
pletely dark field showed that the level of back- 
ground illuminance, in contrast to the test illumi- 
nance, had no effect on the accommodative process. 


9185 

Alpern, M. 1958 
VARIABILITY OF ACCOMMODATION DURING 
STEADY FIXATION AT VARIOUS LEVELS OF 
ILLUMINANCE. —— Jour. Optical Soc. Amer., 
48 (3): 193-197. March 1958. 


Using the stigmatoscope, the variability of the 
dioptric power of the eye during steady fixation 
was measured for four observers over a range 
of intensities from 2.5 to 3.0 log trolands in 
one-half logarithmic steps. Two different viewing 
conditions (constant and variable size test letters) 
were studied but no significant difference between 
them was obtained. There was almost a fourfold 
decrease in the variability of the settings as the 
intensity was increased over this range. There 
was a sharp transition at one troland, suggestive 
of a discontinuity between scotopic and photopic 
vision. These changes could be eliminated by 
cycloplegia of the fixating eye. Essentially the 
same results were obtained when the refraction 
of one eye was measured objectively (with a 
coincidence) while the other eye fixated the chart. 
This latter technique is, however, less valid at 
the lower intensities because of the tendency to 
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fixate the measuring light of the optometer. 
(Author's summary) 


9186 

Arnoult, M. D. 1958 
THE CURVILEARITY OF NORMAL EYE MOVE- 
MENTS.—In: Symposium on Air Force Human 
Engineering, Personnel, and Training Research, p. 
140-146. National Academy of Sciences—National 
Research Council, Publication no, 516. 1958. 


The eye movements of 14 subjects were photo- 
graphically recorded while the eyes were moving 
horizontally, vertically, or diagonally through dis- 
tances of 20°28" or 27°50' of visual arc. The photo- 
graphic records were analyzed with respect to the 
number of nonlinear movements and direction of 
curvature. A total of 72 movements were recorded 
for each subject. The results show that 40% of the 
horizontal movements, 72% of the vertical move- 
ments, and 80% of the diagonal movements departed 
from linearity by a measurable amount. Three 
explanations for the phenomenon are considered: 

(a) Stratton's explanation in terms of a learned hy- 
peractivity of the medial rectus muscle; (b) an 
explanation in terms of continuous informative feed- 
back from the extraocular muscles; and (c) an ex- 
planation in terms of a temporal mismatching of 

the distributions of muscle activity required to move 
the eye in the various directions. (Author's sum- 
mary, modified) 


9187 
Baker, C. A., 1959 
D. F. Morris, and W. C. Steedman 


TARGET RECOGNITION ON COMPLEX DISPLAYS, — 


Wright Air Development Center. Aerospace Medical 


Lab., Wright-Patterson Air Force Base, Ohio (Project 


no. 7184, Task no. 71580). WADC Technical Report 
no. 59-418, Aug. 1959. vi+21 p. AD 228 809 

Also published in: Human Factors, 2 (2): 51-61. 
May 1960. 


This study was conducted to determine the speed 
and accuracy of form recognition as a function of: 
(1) the amount of distortion between the reference 
form and the target form, (2) the number of irrele- 
vant forms in the target display, and (3) the stimulus 
properties of the forms involved, The stimulus forms 
were generated by filling in, on a statistical basis, 
some of the cells of a 90,000-cell matrix. The sub- 
jects were shown a reference photograph of a target 
and instructed to locate that target on a display con- 
taining numerous other forms. Both criterion meas- 
ures, viz., search time and errors, increased as a 
function of: (a) an increase in the number of irrele- 
vant forms on the target display, and (b) an increase 
in the difference between the resolution of the refer- 
ence form and that of the target display. A quantita- 
tive description of the targets, which can be used to 
predict relative target difficulty, was developed. 
(Authors' abstract) 


9188 
Baker, H. D., 1959 
M. D. Doran, and K. E. Miller 
EARLY DARK ADAPTATION TO DIM LUMINANCES, 
—dJour. Optical Soc. America, 49 (11): 1065-1070. 
Nov. 1959. 


Visual threshold changes were measured just be- 
fore and just after a preadapting light was dimmed to 
several luminance levels. The course of the sensi- 
tivity change was similar whether the eye was adapt- 
ing to darkness or to a light which was merely 
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dimmed. The major features of the early dark adap- 
tation curve were (1) a small rise in the threshold 
when the preadapting light was turned off, and (2) an 
abrupt subsequent drop which slowed into the famil- 
iar dark adaptation curve. These two features were 
influenced by the luminance of both the preadapting 
and adapting lights. The locus of the effect is dis- 
cussed as being probably in the receptor itself, and 
the implications of this suggestion are considered. 
(Authors' abstract) 


9189 

Barlow, H. B. 1958 
TEMPORAL AND SPATIAL SUMMATION IN 
HUMAN VISION AT DIFFERENT BACKGROUND 
INTENSITIES.—Jour. Physiol. (London), 141 
(2): 337-350. April 30, 1958. 


Visual thresholds for light stimuli centered 6° 
30' from the fovea were measured for background 
intensities ranging from zero to 109 quanta /second 
degrees“. The stimuli ranged in duration from 7 to 
1000 milliseconds, an in size from 0.0077 degrees2 
to 19 degrees2. The amount of combined spatial 
and temporal summation (ratio of threshold 
quantity for a shcrt-duration, small-area stimulus 
to the threshold intensity for a long-duration, large- 
area stimulus) was jound to decrease steadily with 
increases in background intensity in both the 
scotopic and photopic range. Temporal summation 
varied from complete to zero (threshold intensity 
independent of stimulus duration). Both temporal 
and spatial summation were reduced by increases 
in background intensity and stimulus duration or 
area. 


9190 
Bartlett, N. R., 1961 


R. G. Eason, and C. T. White 
LATENCY OF OCULAR FIXATION UPON THE 
SECOND OF TWO SUCCESSIVE STIMULI. —— 
Perceptual and Motor Skills, 13 (3): 259-268. 
Dec. 1961. 


Electrooculographic records of lateral eye move- 
ments of three subjects were analyzed in a situa- 
tion requiring subjects to fixate as rapidly as pos- 
sible upon two successive targets. The signal for 
initiating movement was the lighting of one of six 
target lamps, lying on the horizontal meridian, with 
the second lamp lighted at intervals after the first 
varying from 50 to 800 milliseconds. The subject 
was instructed that if the first lamp was extin- 
guished and some other illuminated before he 
achieved fixation upon the first he was to ignore 
the first and instead proceed to fixate upon the 
second. With a few exceptions the subjects were 
unable to switch their attention to the second stim- 
ulus before achieving fixation on the first. The ex- 
ceptions occurred when the second stimulus followed 
closely after the first, and when the position of 
the second lay between the initial central fixation 
position and the position of the first stimulus. The 
average total time for a response in this experi- 
ment was 350 msec, (Authors' summary, modified) 


9191 
Battersby, W. S., 1959 
and I. H. Wagman 
NEURAL LIMITATIONS OF VISUAL EXCITABILITY. 
I. THE TIME COURSE OF MONOCULAR LIGHT 
ADAPTATION. —Jour. Optical Soc. America, 49 (8): 
752-759. Aug. 1959. 
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Monocular visual excitability was studied psycho- 
physically by determining the threshold intensity for 
a small (40-minute) brief (5-millisecond) "test" 
flash centered within a larger (3°) "conditioning" 
flash, both presented at 7° of arc in the temporal 
half-field. Interval between flashes was varied 
from -200 (test flash preceding onset of conditioning) 
to 1500 milliseconds (test flash following) nine com- 
binations of conditioning flash intensity and duration 
being used as parameters. For all combinations, 
threshold rose between -200 and -100 milliseconds 
(before the start of the conditioning flash), reachinga 
maximum increment when the onsets of the two 
flashes were synchronized. When test was super- 
imposed upon conditioning flash in time (positive in- 
tervals), threshold declined to approach an asymp- 
tote near the end of the latter flash. Following ter- 
mination of the conditioning flash, threshold returned 
to resting level. The maximum rise in threshold, as 
well as the time taken to achieve an asymptote, var- 
ied with both intensity and duration of the condition- 
ing flash. When a rough estimate of the photochemi- 
cal contribution to these threshold changes was 
subtracted from the raw data, residual threshold 
increments were obtained and attributed to neural 
processes. On the basis of time course, it is sug- 
gested that these neural processes involve central 
(geniculocalcarine) as well as peripheral (neuro- 
retinal) factors. (Authors' abstract) (37 references) 


9192 
Bedford, R, E., 1958 


and G. W. Wyszecki 
LUMINOSITY FUNCTIONS FOR VARIOUS FIELD 
SIZES AND LEVELS OF RETINAL ILLUMINANCE,— 
Jour, Optical Soc. Amer., 48 (6): 406-411. June 1958. 


Luminosity functions were measured for four nor- 
mal trichromats for three field sizes (1°, 12", 1.5") 
at various levels of retinal illuminance. As the 
illuminance decreased the reverse Purkinje effect 
was observed, i.e., there was a decrease in spectral 
sensitivity of the eye to blue relative to red. The 
dependence of the spectral sensitivity on field size 
was not pronounced. Considerable differences were 
found between the luminosity functions of the ob- 
servers. These differences were several times 
larger than those obtained on repeated curves by 
any observer. The use of an average luminosity 
function may give misleading results in some cases. 
A comparison is made with the data obtained by 
previous workers. (From the authors' summary) 
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Berens, C. 1958 
THE RETINA: ITS ROLE IN THE SPEED OF PER- 
CEPTION.—Amer., Jour. Ophthalmol., 45 (5): 675- 
683. May 1958, 


Factors affecting the speed of visual perception 
are discussed, including the role in visual reaction 
time of the peripheral retina, readiness and prepara- 
tion to respond, number of alternative responses, and 
visibility; the effects of spatial orientation, plane of 
perceived-object motion, motion of the viewer, lack 
of fixed reference points, empty visual field, and pe- 
ripheral vision on perception of movement; the effects 
of luminance, target speed, and light adaptation of the 
eye on target sighting; the role of dark adaptation, 
peripheral vision, duration of retinal stimulation, and 
light exposure on speed of vision at night; and the 
unique visual problems of high speed and the effect of 
physiologic factors such as acceleration. Emphasis 
is placed on the problems of speed of perception in 
flight. 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 





9194 


Bishop, H. P., 1961 
and M. N. Crook 

ABSOLUTE IDENTIFICATION OF COLOR FOR 
TARGETS PRESENTED AGAINST WHITE AND 
COLORED BACKGROUNDS.—tTufts Univ. for 
Applied Experimental Psychology, Medford, Mass. 
(Contract AF 33(616)-5087); issued by Wright Air 
Development Division. Behavioral Sciences Lab., 
Aerospace Medical Lab., Wright-Patterson Air 
Force Base, Ohio (Project no. 7184, Task no. 
71580). WADD Technical Report no. 60-611, March 
1961. v+42 p. 


The number of stimulus colors which can be 
absolutely identified by normal subjects when 
viewed against various colored backgrounds was 
investigated. Additive mixtures of light passed 
through narrow-band and Illuminant-C filters were 
projected onto a viewing screen by a device which 
permitted independent control of target and back- 
ground characteristics. The stimulus parameters 
of hue, luminance, purity, target size, and target 
shape were varied, and the effects of such factors 
as training and the presence of a distracting task 
were studied. With target luminance above back- 
ground luminance, about nine hues plus white, ihree 
luminance levels, and two purity levels, are esti- 
mated to be useful for operational coding, if no 
more than about 30 of the possible combinations 
are included in the set. Under optimal working 
conditions and with protracted training, the maximum 
size of an identifiable set is estimated to be about 
60. Reduction of target luminance below the 
luminance of a colored background was found to 
make identification very difficult. No significant 
effect of target shape was found. (Authors' abstract) 


9195 
Bittini, M. 1960 


FLUCTUATIONS OF PHYSIOLOGICAL NATURE, 
AS REVEALED BY DIFFERENTIAL THRESHOLD 
DETERMINATIONS, AT VARIOUS LUMINANCES 
OF THE ADAPTING FIELD.—Atti della once s.cie 
Giorgio Ronchi (#irenze), 15 (6): 606-612. Nov. -De 
1960. In English. 

Detection probability curves, as functions of 
log luminance of the background were obtained 
for a green light stimulus (12 minutes) of arc, in 
angular aperture, located at 7° nasal) superimposed 
upon a green field. In some experiments the con- 
trast of the patch relatively to its background was 
kept constant, for all the curves obtained, while 
each curve corresponded to a different exposure 
time; in other experiments the exposure time was 
fixed, while the contrast was varied from curve to 
curve. The comparison between the forms of the 
curves of the same family or between those of two 
different families was made. The main result is 
that a range of the luminance of the adapting field 
exists where a source of fluctuations affect the 
threshold data, which does not occur beyond that 
range. Such a range is tested to coincide with the 
mesopic range. These fluctuations are supposed 
to be of physiological nature and due to the par- 
ticular level of the luminance of the adapting field, 
involving the transition from rod to cone domi- 
nance. (Author's abstract) 
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Blackwell, H. R., 1961 


J. G. Ohmart, and R. W. Brainard 
EXPERIMENTAL EVALUATION OF OPTICAL 
ENHANCEMENT OF LITERAL VISUAL DISPLAYS.— 








rch 


mum 


act) 


sed 








Ohio State Univ. Inst. for Research in Vision and 
Research Foundation, Columbus (Contract AF 
33(616)-5463); issued by Aeronautical Systems 
Division. Behavioral Sciences Lab., Aerospace 
Medical Lab.. Wright-Patterson Air Force Base, 
Ohio (Project no. 7184. Task no. 718401). ASD 
Technical Report no. 61-568, Oct. 1961. xi+66 p. 
Visual displays of aerial views of terrain pos- 
sessing both high resolution and a scale of lumi- 
nances based upon a simple transformation of the 
luminances of ground objects (literal displays) 
were subjected to optical enhancement, and the 
target information extractable trom them by human 
observers was determined. The visual displays 
were obtained by optical enhancement of photo- 
graphic negatives of various areas in a terrain 
model. Two enhancement techniques were used: 
manipulation of photographic processing to alter 
luminance contrast values and optical spatial 
filtering to suppress or eliminate selected sizes 
of luminance discontinuities. Performance was 
measured in terms of probability of target detection 
under conditions of veiling light. When the proba- 
bility of detection was low or moderate at a gamma 
of 1, increases in gamma were accompanied by 
increases in the probability of detection; when it 
was high at a gamma of 1, detection probability 
either remained unchanged or decreased slightly 
with increasing gamma. Of the optical filtering 
masks studied, some always reduced the proba- 
bility of target detection, whereas the most effective 
increased this probability at the lower values of 
detection probability. (Authors' abstract) 


9197 
Blackwell, H. R., 1959 
and O. M. Blackwell 

STUDIES OF DARK ADAPTATION FOR NORMAL 
BINOCULAR VISION.—Univ. of Michigan. 
Vision Research Labs., Willow Run Labs., Ann 
Arbor (Contract DA 36-039-SC -52654). Report 
no. 2144-345-T, Jan. 1959. ix+15 p. AD 210 771 


This report is concerned with measurements of 
the dark adaptation process for observers using 
normal binocular vision with natural pupils. A 
dark adaptometer, patterned on the MacLaughlin 
Recording Dark Adaptometer, was used with a 0.25° 
test target of white, red, and blue light. Measure- 
ments were made following a 500-second exposure 
to a 1000 foot-lambert preadaptation field. The 
foveal retina was studied, as were two peripheral 
locations in the visual field. The dark adaptation 
curves demonstrate the comparative sensitivity of 
foveal, 12° peripheral, and 15° peripheral loca- 
tions for white, blue, and red test flashes. The 
known spectral response curves of rod and cone 
photoreceptive cells are used to identify the 
receptors involved in various phases of the dark 
adaptation process for the various light stimuli 
studied at each of the retinal locations. (Authors' 
abstract) 


9198 

Boynton, R. M. 1958 
ON-RESPONSES IN THE HUMAN VISUAL SYSTEM 
AS INFERRED FROM PSYCHOPHYSICAL STUDIES 
OF RAPID-ADAPTATION.—A.M.A. Arch. 
Ophthalmol., 60 (4): 800-810. Oct. 1958. 


Luminance-discrimination thresholds for a 
foveal test flash were measured in subjects pre- 
adapted to luminance levels ranging from 0.00015 
to 3000 millilamberts. The test flash was ac- 
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companied in some cases by a 38-mL. half-minute 
conditioning stimulus initiated from 0.2 seconds 
before the onset of the test to 0.3 second afterwards. 
Under these conditions the pre-adapting stimulus 
was turned off immediately before the appearance 
of the conditioning stimulus. When the conditioning 
stimulus was present, the luminance threshold was 
found to decrease as a function of increases in 
pre-adapting luminance, and then to increase, while 
in the absence of the conditioning stimulus the 
threshold showed a progressive increase. The 
former result is attributed to a decreased burst 

of activity in response to the conditioning stimulus 
with increases in pre-adapting luminance, and a 
resultant decrease in the masking produced by the 
conditioning stimulus. Analysis of the experimental 
data also indicated that the amount of masking 
produced by the conditioning stimulus (regardless 
of the photochemical sensitivity of the eye) de- 
creased as the pre-adapting luminance was in- 
creased. It is concluded that under most conditions 
both photochemical and masking factors determine 
the luminance-discrimination threshold. 


9199 
Brandalise, B. B., 1959 


and R. M. Gottsdanker 
THE DIFFERENCE THRESHOLD OF THE 
MAGNITUDE OF VISUAL VELOCITY. —Jour. 
Exper. Psychol., 57 (2): 83-88. Feb. 1959. 


This study was designed to make a new assess- 
ment of the difference threshold of the magnitude 
of visual velocity, under conditions which elimi- 
nate shortcomings of earlier work and which insure 
accurate measurement. A satisfactory determina- 
tion would fill a gap in psychophysical knowledge 
of perceptual abilities and might provide a basis 
for expectations in tasks requiring the reproduc- 
tion or matching of motions in the environment, 
e.g. tracking. As subjects, 10 adults were given 
the task of adjusting the rotational rate of one disk 
so that a small target dot near its edge appeared 
to be moving at the same speed as the target dot 
on another rotating disk. Rotational rate of the 
comparison disk was set at one of five values 
between 10 and 90 r.p.m. These provided path 
velocities of the target dot between 9.4 and 84.8 
cm./sec., and angular displacement velocities be- 
tween 2.7 and 24.3°/sec. Thresholds were defined 
by the standard deviation of adjustments of the 10 
subjects. Mean values obtained relative to that 
of the standard magnitude which was being matched 
ranged from 5.8% to 9.49%. Only the slowést speed 
tested differed statistically from the others, it 
giving rise to the highest value obtained. Notes 
were made of the marked variability among sub- 
jects in the present study. Findings are compared 
with those of other investigators, and an attempt 
is made to explain the lower values obtained now 
as due to differences in methods of experimentation. 


9200 
Brown, John L., 1960 


L. Phares, and D. E. Fletcher 
SPECTRAL SENSITIVITY OF THE EYE BASED ON 
VISUAL ACUITY.—Naval Air Development Center. 
Aviation Medical Acceleration Lab., Johnsville, Pa. 
(Task no. MR 005.13-6002.1, Report no. 12). Report 
no. NADC-MA-6006, April 26, 1960. iii + 28 p. 

Threshold relative energy measurements were 
made with monochromatic light at 10-millimicron 
intervals between 400 and 710 millimicra for thresh- 
old criteria which represent a series of visual acu- 
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ities in addition to light detection. The data can be 
approximated by summing cone and rod sensitivities 
derived from earlier independent measurements of 
light detection by the dark-adapted eye in the fovea 
and the periphery. The relation between the loga- 
rithm of threshold energy and visual acuity required 
by the criterion of threshold was predicted from 
monochromatic energy data for several broad spec- 
tral distributions of illumination. Predictions are 
compared with empirical data. (Authors' abstract) 


9201 
Brown, John L. 


1959 
THE USE OF COLORED FILTER GOGGLES FOR 
PROTECTION AGAINST FLASH BLINDNESS, — 
Naval Air Development Center. Aviation Medical 
Acceleration Lab., Johnsville, Pa. (Project no. 
MR005.13-6002, Report no. 9). Report no. NADC- 
MA-5917, Oct. 22, 1959. iii+24 p. AD 229 350 


The effects on visual acuity of exposure to a 0.9- 
second flash of a luminance of 12,500, 50,000 and 
100,000 foot-lamberts were determined. Measure- 
ments were made with and without a series of goggie 
filters of varying spectral characteristics with photo- 
metric transmittances of 1% and 10%. A marked advan- 
tage was gained by the use of a lower-transmittance 
goggle filter. A comparison of the curves for 1% gog- 
gles worn continuously and extrapolations of the curves 
for 10% goggles worn during the flash only indicates that 
for a display luminance of 5 to 6 foot-lamberts or 
more, the 1% transmittance goggle left on continuously 
affords as good or better perception time than the 10% 
transmittance goggle worn only during the adapting 
flash. The data indicate a fairly consistent advantage 
for the red filter, followed by the green, followed by 
the blue. The value of wearing goggles is limited by 
the fact that they should be worn continuously in order 
to afford protection during an atomic blast, but such 
wearing necessarily restricts normal vision. 
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Brown, R[obert] H. 1960 
ANALYSIS OF VISUAL SENSITIVITY TO DIFFER- 
ENCES IN VELOCITY. —~— Naval Research Lab. 


Equipment Research Branch, Radar Division, 
Washington, D. C. (NRL Proolem no. R05-20; Proj- 
ects no. A- W-102-002 (AV-53001), NE 091-600-2 

(S- 1893), and W-1164), NRL Report no, 5478, May 6, 
1960. ii+16 p. PB 145720 


This review analyzes the data of experimental 
literature on the visual perception of mction. 
Visual sensitivity to differences in velocity has 
been commonly measured by presenting two objects 
which move at slightly different but constant speeds. 
The least detectable difference in speed is the dif- 
ferential threshold for the magnitude of velocity. 
The threshold 4~ varies in direct proportion to 

the speed «.’ over a range from 0.1 to 20 degrees 
of visual angle per second for nonsuperimposed ob- 
jects. When the objects are presented so that they 
are viewed separately, a../.. is the constant 
0.0768. When a single moving object instantane- 
ously changed speed, a./. is the constant 0.138. 
Special considerations are involved in the extremely 
low ratio found when one moving object is seen in 
front of another. The report concludes with an 
application of the constancy in velocity discrimina- 
tion to tracking and other predictive behavior. 
(Author's abstract modified) 
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Brown, Robert H. 1958 


INFLUENCE OF STIMULUS LUMINANCE UPON 
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THE UPPER SPEED THRESHOLD FOR THE 
VISUAL DISCRIMINATION OF MOVEMENT. — 
Jour. Optical Soc. Amer., 48 (2): 125-128. Feb. 
1958, 


The observer viewed the center of a circular 
black area surrounded by a dimly illuminated 
area. A small moving spot of white light trav- 
ersed the path of a horizontal line centered in 
the circle. At high speeds, the observer reported 
a stationary line and could not indicate the di- 
rection of movement. At slow speeds, he indicated 
the direction (right or left). Three subjects made 
observations for different combinations of lumi- 
nance and speed of the moving spot. The thresh- 
old luminance for visibility of either the moving 
spot or stationary line increased directly with 
the stimulus speed. The threshold luminance for 
discrimination of motion of the moving spot also 
increased directly with its speed but approached 
infinity for a limiting asymptotic velocity at high 
speeds. The upper speed threshold increased 
directly with luminance at moderate luminances. 
At intense luminances, the upper speed threshold 
was approximately constant (35° of visual angle 
per second). (Author's summary) 


9204 

Brown, Robert H. 1960 
SOME METHODOLOGICAL CONSIDERATIONS IN 
MEASURING VISUAL THRESHOLDS FOR VELOC- 
ITY. —— Perceptual and Motor Skills, 11 (2): 
111-122. Oct. 1960. 


By expressing speed in terms of the visual an- 
gle subtended at the eye by a moving stimulus, it 
is possible to compare thresholds reported in the 
literature for different observational distances. 
Examination of threshold distributions shows a 
proportionality between mean and standard devia- 
tion. This proportionality indicates that a loga- 
rithmic function of angular speed yields, as an 
approximation, the constant variance assumed for 
the curve fitting procedures and tests of normal 
curve statistics. (Author's summary) 


9205 

Brown, Robert H. 1961 
VISUAL ESTIMATES OF AIRPLANE SPEED. —— 
Human Factors, 3 (4): 284-285. Dec. 1961. 


A comparison of field and laboratory studies 
shows that. the variability of visual estimates of 
airplane speed made by ground observers increases 
in direct proportion to the mean estimate in the 
same manner as does the variability of estimates 
made for quite different moving objects at close 
range in the laboratory. Since the standard devia- 
tion may be used as a measure of sensitivity to 
differences in speed, it follows that an observer 
discriminates a constant percentage difference 
throughout the range of aircraft speeds studied. 
This rule also seems to be applicable to certain 
aspects of automobile driving and to tracking of 
targets on a cathode-ray tube. (Author's abstract) 
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Brown, Robert H. 1961 
VISUAL SENSITIVITY TO DIFFERENCES IN VE- 
LOCITY. —— Psychol. Bull., 58 (2): 89-103. 


March 1961. 


A review of research is given on the visual 
perception of movement and its application to 
tracking and other predictive behavior. Measure- 
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ments of the differential speed threshold have been 
plotted against speed for comparison stimuli which 
were presented adjacent, separate, or superim- 
posed, Experiments support the assumptions of in- 
termittency and predictiveness of responses in 
tracking. With these assumptions, error in per- 
formance may be calculated for relatively simple 
tasks from the Weber ratio. For more complex 
tasks, constancy of the Weber ratio agrees with 
the linear relationship found between tracking error 
and speed of target motion. (Author's summary, 
modified) 


9207 
Burg, A., 1959 


and S. F. Hulbert 
DYNAMIC VISUAL ACUITY AND OTHER MEASURES 
OF VISION.— Perceptual and Motor Skills, 9 (3): 
334. Sept. 3, 1959. 

No evidence was found of a statistically significant 
correlation between dynamic visual acuity (DVA) 
score (at any speed, either fixed-head or free-head) 
and either ACA ratio (a score derived from near and 
far phoria measurements) or critical flicker fusion 
frequency(CFF). No evidence was found of a statis- 
tically significant correlation between ACA ratio and 
either CFF or Static Acuity, or between CFF and 
Static Acuity. Low (from .17 to .31) but significant 
(p = .05) product-moment correlations were found 
between DVA and Static Acuity, these correlations 
decreasing with increasing target velocity and being 
generally lower for fixed-head DVA than tor free- 
head DVA. Test-retest reliability is .81 for CFF, 
.82 for ACA ratio, and .77 for Static Acuity (all with 
p= .001). Lower but statistically significant relia- 
bility coefficients were found between free-head and 
fixed-head DVA scores at each speed. 


9208 ‘ne 
Burg, A., 19°1 


and S, Hulbert 
DYNAMIC VISUAL ACUITY AS RELATED TO 
AGE, SEX, AND STATIC ACUITY. —— Jour. 
Applied Psychol., 45 (2): 111-116. April 1961. 

The results of this research clearly indicate 
that a person's ability to discriminate a moving 
target cannot be predicted adequately from his 
static acuity, and that the adequacy of this predic- 
tion decreases as the speed of the moving target 
increases. The exact nature of those factors 
other than static acuity that influence dynamic 
acuity are not yet known, but it is probable that 
they involve the efficiency of the entire oculo- 
motor system. No relationship was found between 
dynamic visual acuity (DVA) and either critical 
flicker frequency or lateral phoria. Also, the small 
number of subjects in the higher age brackets 
makes impossible a generalization as to the effects 
of age on DVA performance, Finally, the results 
Suggest a consistent and significant difference in 
performance between male and female subjects, 
the latter performing less adequately. (From the 
authors’ summary) 


$209 
Byford, G. H. 1960 


THE CONTACT LENS IN EYE MOVEMENTS 
RECORDING SYSTEM.—RAF Inst. of Aviation 
Medicine (Gt. Brit.), Farnborough; issued by 
Fiying Personnel Research Committee (Gt. Brit.). 
FPRC Memo no. 155, Dec. 1960. ii+17 p. 
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The fidelity with which a contact lens may follow 
horizontal movements of the eye is examined under 
Steady state, or fixation, conditions and also during 
normal optokinetic nystagmus. During fixation no 
relative displacement between lens and eye could 
be demonstrated for eye deflexions less than 30 
min. arc, and only small differences over the test 
range, +9°. Simultaneous photo-electric and high 
speed cine recordings of optokinetic nystagmus 
showed that the lens may be used with accuracy for 
this purpose. A possible mechanism of lens 
movement is discussed. (Author's summary) 


9210 
Byford, G. H. 1961 


THE CORNEORETINAL POTENTIAL IN EYE 
MOVEMENT RECORDING: WHAT DOES IT 
MEASURE ?—RAF Inst. of Aviation Medicine 
(Gt. Brit.), Farnborough; issued by Flying Per- 
sonnel Research Committee (Gt. Brit.). FPRC 
Memo no. 163, July 1961. ii+9 p. 


The corneo-retinal potential (c.r.p.) may on 
most occasions be used to detect the time of oc- 
currence of a rapid eye movement in excess of 1 , 
and it has been used successfully to give a general 
picture of the nature of gross eye movements. 
Using the method, the existence of a trace deflexion 
is no guarantee that an eye movement took place, 
and it is by no means certain that a movement of 
the eye will be accompanied by a corresponding 
change in the position of the recorded trace. Due 
to the ineradicable interference by other biological 
potentials, the time course of saccadic eye rotations 
cannot by this method be followed satisfactorily. 
Measurements, particularly of velocity, have been 
shown sometimes to be of very limited quantitative 
Significance, and it would seem that numerical 
values obtained from this biological potential 
should be treated with the utmost reserve if they 
are to be used as a measure of movements of 
the eyes. The most disturbing feature of the c.r.p. 
recordings is not that they are nonlinear in some 
predictable manner—this could be corrected 
electronically or by the use of calibration curves— 
but that they are sometimes quantitatively satis- 
factory and at others not, there being apparently no 
way of determining the presence, absence or extent 
of the artefacts. (Author's conclusions) 


3211 
Campbell, F. W., 1360 


and A. H. Gregory 
EFFECT OF SIZE OF PUPIL ON VISUAL ACUITY. 
— Nature (London), 187 (4743): 1121-1123. Sept. 
24, 1960. 


An experiment was conducted to determine the 
existence of an optimum pupil size at different 
luminance levels by measurement of the relations 
between pupil size, luminance, and visual acuity 
over a wide range. For large test objects (4.0-5.7 
minutes) the luminance threshold for perception of 
pattern was decreased with increases in artificial 
pupil diameter up to 8 mm. For smaller test ob- 
jects the minimum luminance occurred at progres- 
sively smaller pupil diameters. At pupil diameters 
below 2 mm., threshold luminance was rapidly in- 
creased in all cases, presumably because of dif- 
fraction effects. Smaller test patterns showed a 
well-defined optimum pupil size, with threshold 
luminance increasing rapidly above and below this 
value. Comparison of the optimum pupil sizes de- 
termined experimentally with measurements of the 
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natural pupil size at various luminance levels 
showed a close correspondence. 
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Campbell, F. W., 1959 
and G. Westheimer 

FACTORS INFLUENCING ACCOMMODATION RE- 

SPONSES OF THE HUMAN EYE,—ZJour. Optical 

Soc. America, 49 (6): 568-571. June 1959. 


Experiments are reported showing that a variety of 
clues such as chromatic aberration, spherical aber- 
ration, or astigmatism may be used to decide whether 
a monocularly viewed out-of-focus target requires 
an increase or decrease of accommodation for it to 
be refocused. When these clues are removed, the 
initial direction of accommodation readjustment may 
be in error. (Authors' abstract) 


9213 
Campbell, F. W., 1959 


J. G, Robson, and G. Westheimer 
FLUCTUATIONS OF ACCOMMODATION UNDER 
STEADY VIEWING CONDITIONS.—Jour. Physiol. 
(London), 145 (3): 579-594. March 12, 1959. 


When a young adult subject steadily viewed a near 
target, the refractive power of the eye constantly 
underwent fluctuations. These fluctuations disap- 
peared when the subject viewed a target at infinity or 
when a cycloplegic was instilled. Harmonic analysis 
showed that the fluctuations had dominant frequency 
components in the 0-0.5 c.p.s. region, and with a 
large pupil in one or more narrow bands near 2 c.p.s. 
When the retina ceased to obtain information on focus 
position, e.g., in an empty visual field or in the case 
of greatly increased depth of focus, the higher fre- 
quency components were diminished and the lower 
frequency ones were increased. Measurements were 
obtained of accommodation responses to sinusoidal 
variations in accommodation stimulus, The response 
follows the oscillation with atime lag and a frequency- 
dependent amplitude. When the stimulus moves si- 
nusoidally at a frequency near 2 c.p.s., the natural 
high-frequency rhythm appears to be suppressed, A 
comparison of accommodation, pupil diameter, eye- 
ball and finger tremor spectra suggests that spon- 
taneous activity in widely different motor systems is 
remarkably similar in spite of a differing frequency 
scale. Several hypotheses concerning the spontane- 
ous activity in the sccommodation system are dis- 
cussed, It is concluded that sensory feedback must 
play a role. (Authors' summary) 
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Chihara, Y. 1961 
STUDIES ON THE NIGHT VISION OF NAVIGATORS. 
I, CHANGE OF THE DARK-ADAPTATION OF 
NAVIGATORS ON NIGHT WATCH DUTY DUE TO 
VARIOUS CONDITIONS (REP. 1). ——Jour. Sci. and 
Labour (Tokyo), 37 (7): 315-323. July 1961. In 
Japanese, with English summary (p. 315). 

The dark-adaptation of navigators on night watch 
and the effect of occasional exposure to light upon 
dark-adaptation were studied aboard a training 
ship. The results were as follows: (1) the thresh- 
old of dark-adaptation was raised by repeating 
such tasks as brief reading of bearing or checking 
chart, and the change of dark-adaptation depended 
upon the duration of exposure and brightness of the 
work surface; (2) during twilight, the logarithms of 
thresholds were proportional to the logarithms of 
outdoor illumination; and (3) the decline in visual 
sensitivity and the time required to regain the 
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maximum sensitivity, which were considered as 
indices of dark adaptation, seemed closely related 
to the product of the exposure time (minutes) and 
the brightness of work (lux). Disturbance of dark 
adaptation was most remarkable in persons work- 
ing at the chart table. (From the author's sum- 
mary) 


9215 
Chisum, G. T., 1961 


and J. H. Hill 
FLASH BLINDNESS RECOVERY TIME FOLLOWING 
EXPOSURE TO HIGH-INTENSITY SHORT-DURA- 
TION FLASHES.—Naval Air Development Center. 
Aviation Medical Acceleration Lab., Johnsville, Pa. 
(Subtask no. MRO05.13-6002.1, Report no. 14). Re- 
port no. NADC-MA-6142, Nov. 27, 1961. iii+13 p. 


The time required to recover visual sensitivity 
following exposure to high-intensity, short-duration 
adapting flashes was measured. Adapting flashes 
of 33 and 165 microseconds and 9.8 milliseconds in 
duration with luminances up to 8.6 log mL were 
used. Visual sensitivity was determined by the res- 
olution of gratings requiring acuities of 0.13 and 
0.33 at display luminances from -2.50 and 2.25 log 
mL. Recovery time decreased as display luminance 
increased. Recovery time increased (a) with in- 
crease in acuity level at display luminances below 
0.5 log mL, and (b) with increases in either the 
luminance or the duration of the adapting flash. Dur- 
ation contributed less to the decrease in visual sen- 
sitivity than would be predicted on the basis of 
Bloch's Law. On the basis of these findings, recom- 
mendations are made regarding flash blindness 
protective equipment and recovery of visual sensi- 
tivity. (Authors' summary) 


9216 
Cohen, H. B. 1961 


THE EFFECT OF CONTRALATERAL VISUAL 
STIMULATION ON VISIBILITY WITH STABILIZED 
RETINAL IMAGES. —— Canad. Jour. Psychol. (To- 
ronto), 15 (4): 212-219. Dec. 1961. 


Two subjects viewed a stabilized image of a 
straight line monocularly while various types of 
visual stimulation were presented to the other eye. 
In Experiment I these were: (1) darkness, (2) dif- 
fuse light, and (3) patterned light. Patterned light 
was most effective in maintaining the visibility of 
the stabilized image and darkness least effective. 
In Experiment II a line parallel to the stabilized 
line was presented unstabilized to the other eye 
at three apparent distances from the stabilized 
line, The visibility of the stabilized line increased 
when the two lines appeared closer together, indi- 
cating a field interaction, The results are explained 


in terms of neural interaction in the visual cortex. 


(Author's summary) 


9217 
Conticelli, M. 1960 


ON THE PERCEPTION OF SIZE IN AMBIENTS OF 
DIFFERENT COLOR.—Atti della Fondazione 


Giorgio Ronchi (Firenze), 15 (6): 595-605, Nov. -Dec. 


1960. In English. 


The apparent size of an object placed in an 
ambient with no reference cues (optical tunnel), 
under red illumination seems to be greater than 
under blue illumination of equal equivalent lumi- 
nance, every other thing being equal. The effect, 
tested by normal and young subjects, is attenuated 
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and even disappears if the experimental set is pro- 9220 
d longed over a period of, say, one hour. However, Crawford, W. A. 1960 
4 it is again tested if the experiment is repeated after THE PERCEPTION OF MOVING OBJECTS, I. ABIL- 
a few days of rest. This apparent magnification due TTY AND VISUAL ACUITY. — RAF Inst. of Avi- 
to red illumination does not depend on the absolute ation Medicine (Gt. Brit.), Farnborough; issued by 
“f value of accommodation, and it is interpreted in Flying Personnel Research Committee (Gt. Brit.). 
terms of the ability of the image-producing mech- FPRC Memo no, 150a, July 1960. 10 p. 


anism to provide differentially characterized 


stimulus patterns. (Author's summary) Six factors were examined in relation to the abil- 


ity to perceive the detail in moving targets: (1) 
the basic ability of subjects with randomized tar- 
get velocities, (2) the relationship of discrimination 


S 9218 to latency of eye movement, (3) the effect of in- 
Cornsweet, T. N. 1958 creasing viewing time, (4) the effect of coordinated 
NEW TECHNIQUE FOR THE MEASUREMENT OF head and eye movements, (5) the effect on ability 
SMALL EYE MOVEMENTS.—Jour. Optical Soc. when the target image first appeared on different 
America, 48 (11): 808-811. Nov. 1958. areas of the retina, and (6) the effect of training. 
A technique has been developed for recording Ability is related not only to object size and 

eye movements as large as three or four degrees, brightness and state of training, but also to the 

) with a precision of about ten seconds of arc. The time available for viewing, the coordinated activity 
technique is not subject to artifacts when the head of the head and eyes, and the area of the retina 
moves, or if the eye should shift in its socket, and which is initially stimulated. (Author's summary, 
no attachment to the eye is required. A very small modified) 

- spot of light is focused on the subject's retina and 
is made to scan repeatedly across the optic disk. 9221 
Light reflected back out of the eye is projected on Crawford, W. A. 1960 

e to a photomultiplier tube which drives the vertical THE PERCEPTION OF MOVING OBJECTS. I. 
amplifier of a cathode-ray oscilloscope. The EYE MOVEMENTS. —— RAF Inst. of Aviation Med. 
horizontal sweep of the oscilloscope is triggered (Gt. Brit.), Farnborough; issued by Flying Per- 
in synchrony with the scanning spot. In the optic sonnel Research Committee (Gt. Brit.). FPRC 

r- disk, the blood vessels absorb considerably more Memo no. 150b, July 1960. 24 p. 


light than their whitish background. Therefore, 
each time the scanning spot passes over a blood 

\~ vessel, a vertical deflection is registered on the 
oscilloscope. The distance between the beginning 

of the scan and this vertical deflection measures 

the optical position of the retina with respect to 

any stationary external stimulus. Changes in this 
distance represent movements of the eye. (Author's 


Eye movements (recorded during experiments on 
ability to perceive detail in moving targets) were 
of two types, one containing a second saccade 
which is assumed to be of corrective nature, the 
other showing a smooth eye movement. The laten- 
cy of eye movements varied from 150-300 milli- 
sec,, having a mean of some 200 msec. The in- 
cidence of second saccades with target angular 


; eens velocities of 50°/sec. or more was 50-100%. 
There was some diminution in incidence at 125°/sec. 
D 9219 which indicated a commencing total failure of the 
“ Crain, K 1960 oculomotor system. The intersaccadic intervals 
and A. I. Siegel recorded were often less than 120 msec. which is 
AIRCRAFT DETECTABILITY AND VISIBILITY. Il. the minimum period recorded by investigators of 
TACHISTOSCOPIC THRESHOLDS FOR FLUORES- eye movements, The steady state period may be 
e, CENT AND ORDINARY PAINTS.——Applied Psycho- as short as 50-70 msec. This is the period during 
- logical Services, Wayne, Pa. (Contract N156-38581); which a corrective eye movement is assumed to 
: issued by Naval Air Material Center. Air Crew be organized and executed. This short period is 
f Equipment Lab., Philadelphia, Pa. (Project no. TED not compatible with current concepts of the times 
NAM AE-42222, Part 3). Report no. NAMC-ACEL- involved in the oculomotor system. Some potential 
444, Nov. 1, 1960. iii+19 p. and alternative system schemes are discussed, 


‘ : , as . > lified 
An experiment designed to provide basic informa- (Authee"s summary, meted 


tion about the relative effectiveness of fluorescent and 9222 


d ordinary paints as stimuli was performed. Fluores- Crawford, W. A. 1960 
Le cent red-orange, yellow-orange, and blue and "match- VISUAL ACUITY AND MOVING OBJECTS. II. 

od ing" ordinary colors were compared through tachis- THE COORDINATION OF EYE AND HEAD MOVE- 
xX. toscopic threshold determination methods. Under MENTS. —— RAF Inst. of Aviation Med. (Gt. 


each of two luminance conditions two thresholds were 
determined: (1) the point at which the stimuli could 
be first identified as objects regardless of whether 

or not their color was identifiable ("first seen" thres- 


Brit.), Farnborough; issued by Flying Personnel 
Research Committee (Gt. Brit.). FF RC Memo no. 
150c, July 1960. 9 p. 


hold), and (2) that point at which the color of the Some physiological actions underlying the im- 
stimuli could be reported ("true color" threshold). provement in the perception of detail in moving 
EC. For both luminance levels investigated, with the ex- targets when the head and eyes were free to move 
ception of fluorescent blue, the first seen thresholds were investigated. The coordinated head and eye 
of the ordinary paint stimuli were lower (faster rec- movements resulted in a less sustained deviation 
ognition times) than those of the fluorescent stimuli. of the eyes from their resting position. The ini- 
On the other hand, the true color thresholds of the tial saccadic eye movement is unchanged from the 
ordinary paints were higher (slower recognition "eyes alone" situation but thereafter the head 
times) than those for the fluorescent paints. (Authors' develops a velocity which markedly reduces the 


abstract) need for gross rotations of the eyes. The angular 
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velocity of the head is comparable to the target 
velocity and lags behind the target by some 5°-20° 
of arc, the faster the target the greater the lag in 
relative position. Head movement latency is about 
100 millisec. greater than eye movement latency. 
The head movements are smooth and show no 
saccades, Electromyographic responses from neck 
muscles involved in eye-head movement showed 
activity before every movement commenced. (Au- 
thor's summary, modified) 


9223 

Crawford, W. A. 1960 
THE PERCEPTION OF MOVING OBJECTS. IV. 
THE ACCURACY OF FIXATION REQUIRED IN 
THE PERCEPTION OF DETAIL IN MOVING OB- 
JECTS. — RAF Institute of Aviation Medicine 
(Gt. Brit.), Farnborough; issued by Flying Person- 
nel Research Committee (Gt. Brit.). FPRC Memo 
no, 150.d, Oct. 1960. 7p. 


The errors in fixation which are tolerable and 
do not interfere with perceptual ability are of the 
order of 1°-2° of arc in position and 1, 5°-6.5° of 
arc per second when the detail in objects to be 
perceived is 1-3 minutes of arc. However, simul- 
taneous errors of position and velocity are almost 
intolerable with such objects and visual acuity is 
severely impaired. Corrective eye movements 
would be necessitated by errors in excess of those 
described as tolerable in these experiments if per- 
ception is to occur, There is some variation in the 
tolerance of the various subjects with regard to 
position, velocity, and combined errors, the varia- 
tion with regard to the combined error being of 
little moment. (Author's conclusions) (22 refer- 
ences) 


9224 

Crawford, W. A. 1960 
THE PERCEPTION OF MOVING OBJECTS. V. 
THE MOMENT OF PERCEPTION. —— RAF Insti- 


tute of Aviation Medicine (Gt. Brit.), Farnborough; 
issued by Flying Personnel Research Committee 
(Gt. Brit.). FPRC Memo no, 150.e, Sept. 1960. 
[5]+Lxiv] p. 


Work was been done to determine at what phase 
of pursuit eye movement the perception of detail is 
achieved. Landolt C's were presented for a period 
of 20 msec. once during each of a large series of 
pursuit eye movements, The results show that per- 
ception of detail is accomplished during the steady 
state of pursuit eye movements when that steady 
state of tracking is not immediately followed by a 
saccadi¢ eye movement. The perception of the 
Landolt C was as something seen but the detail 
within the C was not noted at all phases of eye 
movements including the fast phases of saccadic 
eye movements. The occasions when nothing was 
seen occurred most frequently during the fast sac- 
cadic eye movements. The conclusion was reached 
that the saccadic movements of the eyes during 
pursuit movements are good, directed, reflex, cor- 
rective fixations. (Author's summary) 


9225 

Crawford, W. A. 1960 
THE PERCEPTION OF MOVING OBJECTS. VI. 
THE PRACTICAL APPLICATION IN AVIATION. 
— RAF Institute of Aviation Med. (Gt. Brit. ), 
Farnborough; issued by Flying Personnel Re- 
search Committee (Gt. Brit.). FPRC Memo no. 
150.g, Sept. 1960. [8] p. 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


Experimental research has demonstrated that 
three factors contribute to the ability to discrimi- 
nate detail of moving objects: time available for 
viewing objects, angular velocity of object viewed, 
and natural co-ordinated use of the head and eyes, 
In normal flight the time available for viewing is 
generally long, the angular velocity low to moder- 
ate, and the head free to move. Variation in such 
discriminative ability is of little moment except 
in conditions of high-speed, low-level flight. Here, 
training may be of value. (Author's summary) 


9226 

Crawford, W. A. 1960 
THE PERCEPTION OF MOVING OBJECTS. VIL. 
SOME OBSERVATIONS ON THE PRESENCE OF 
PROPRIOCEPTIVE INFORMATION FROM EXTRA- 
OCULAR EYE MUSCLES. — RAF Institute of 
Aviation Medicine (Gt. Brit.), Farnborough; issued 
by Flying Personnel Research Committee (Gt. 
Brit.). FPRC Memo no, 150.f, Sept. 1960. [5] p. 


The presence or absence of position sense of the 
eyeball in the control of eye movements was ex- 
amined and found to be present in this particular 
test. The eyes appear to be capable of finding their 
resting place by orientating the head in alignment 
with a fixation point. An awareness of eye position 
relative to the head appears to be present. (Au- 
thor's summary) 


9227 

Crovitz, H. F. 1961 
DIFFERENTIAL ACUITY OF THE TWO EYES AND 
THE PROBLEM OF OCULAR DOMINANCES, —— 
Science (Washington), 134 (3479): 614. Sept. 1, 1961. 


While it has long been thought that no relation- 
ship exists between the eye of greater visual acuity 
and the eye favored in sighting, the data collected 
suggest the need for a re-examination of this issue. 
Sighting-dominance and acuity-dominance were as- 
sociated. In addition, most individuals tested showed 
acuity-dominance of the left eye. (Author's ab- 
stract) 


9228 
De Vries, E., 1958 
and J. Hoogerheide 
[CONTACT LENSES WORN BY A JET PILOT] 
Contactglazen bij en straaljagervlieger.-—Aeromed- 
ica acta (Soesterberg, Netherlands), 4: 141-153. 
1958. In Dutch, with English summary (p. 150-153) 


Experiments were performed in a low-pressure 
chamber to determine whether a jet pilot wearing 
corneal contact lenses to correct a slight myopia 
developed while in service may engage in flights 
in which the cabin pressure is equivalent to an 
altitude of 7000 m. or above. During the experiments 
the eyes of the pilot were constantly observed through 
a corneal microscope and a slitlamp. Flash photo- 
graphs of bubble formations behind the contact 
lenses and fluorescin stains are included. During 
rapid decompression from 6096 m. to 8229 m, 

(in 1/2 sec.), gas bubbles behind the contact lens 
were noticed. During slow decompression, the 
first gas bubbles were observed at 6000 m. During 
ascent to 10,000 m., the number and extent of the 
bubbles increased. At 700 m., with numerous gas 
bubbles present, no impairment in visual acuity 
was found. No displacement of contact lenses ina 
forward or sideward direction was observed at 

any time. Fluorescin stains of corneal epithelium 





a FSS oO fs me OD 


922 
Dia 


mh A vw 


——es oy Ps = wD STO 


~S WM DH 


~~ 
rr 


9231 
Dill 


—~ <A mt ee eS 


—"—m~O <« aow~xwnmrnowxsct a we eomnes 


soon oO 


—™ Dp 


soe) 


923 


4 


Co > mr 








at ground level revealed impressions in the 
epithelium; however, they disappeared within 24 
hrs. No displacement of the lenses was observed 
during accelerations of 6 g or more. On this basis 
it is concluded that the use of contact lenses is 
permissible in individual pilots, and certain tenta- 
tive requirements for wearing contact lenses in 
flight are proposed. 


9229 

Diamond, S. 1959 
TIME, SPACE AND STEREOSCOPIC VISION: 
VISUAL FLIGHT SAFETY CONSIDERATIONS AT 
SUPERSONIC SPEEDS.——Aerospace Med., 30 (9): 
650-663. Sept. 1959. 


This study considers the function and usefulness 
of stereoscopic vision in aviation at increasingly 
high speeds of flight. The principles of stereo- 
scopic vision are briefly surveyed. The factors 
influencing spatial perception and steroscopic 
range include: far fixation distance, hypoxia, and 
acceleration stress. Theoretical stereoscopic 
ranges are calculated for different, but constant. 
parallax threshold differences. It is estimated that 
the minimum perceptive time for depth varies from 
1.4 to 2.4 seconds. Graphs depicting time-distance 
intervals are presented for 500, 760, 1520, and 
2280 m.p.h. Increased stereopsis by a telestereo- 
scope base-line device may extend stereoscopic 
range in flights at sonic and supersonic speeds. 

(37 references) 


9230 
Dillon, D. J., 1958 
and R. T. Zegers 

QUANTAL DETERMINATION AND STATISTICAL 
EVALUATION OF ABSOLUTE FOVEAL 
LUMINOSITY THRESHOLDS AND OF THRESHOLD 
VARIABILIT Y.——Jour. Optical Soc. America, 48 
(12): 877-883. Dec. 1958. 

Foveal luminosity thresholds to 31 stimulus 
wavelengths ranging from 400 to 700 millimicra 
(m,) at intervals of 10 mu were obtained from five 
observers and expressed in radiometric units. 


The flash duration and test patch size were 50 msec. 


and one degree of arc. The corneal threshold 
value, at 550 m“, averaged for all five observers. 
was approximately 14,600 quanta. The average 
retinal threshold value, i.e., the corneal value 
corrected for absorption by ocular media, was 
approximately 8000 quanta. The latter figure 
yielded a cone threshold of two quanta for three 
cones. An analysis of covariance of the standard 
deviations revealed that wavelength exerted a 
very significant effect (P< 0.001) on these standard 
deviations for three observers; a lesser effect 

(P 0.02) for one observer; and exerted no effect 
for the fifth observer. Pearson correlation co- 
efficients, expressing this wavelength-variability 


relationship, were computed. The results paralleled 


exactly those of the covariance analysis: the same 
three observers exhibited a significant negative 
relationship (P- 0.01); the same individual yielded 
a barely negative relationship (P .0.10); and the 
fifth displayed no correlation between wavelength 
and variability. (Authors' abstract, modified) 


9231 

Doesschate, G. ten 1958 
[THE APPEARANCE OF PARALLEL LINES} 
Evenwijdige lijnen en haar verschijningswijze.— 
Aeromedica acta (Soesterberg, Netherlands), 6: 
81-91. 1958. In Dutch. 
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Problems related to the visual perception of 
parallel lines are analyzed, and a brief survey is 
presented of the so-called ''parallel paradox" and 
its formulation throughout the history of philosophy 
and mathematics. 


9232 
Doesschate, G. ten, 1958 


and J. Kylstra 
[THE ASSESSMENT OF DISTANCES] Het beoordelen 
van afstanden.——Aeromedica acta (Soesterberg, 
Netherlands), 6: 93-140. 1958. In Dutch. 

In reviewing various depth-perception theories, 
the authors show that seeing in the third dimension 
is no simple physiological process but the result 
of the combined action of both binocular and 
monocular factors: stereoscopical parallax, ac- 
commodation and convergence adjustment, as well 
as the monocular factors such as distribution of 
light and shadow, intersection, movement parallax, 
and linear perspective. These factors, individually 
and in combination with each other, guide the 
distance assessment on the part of a pilot, but 
occasionally lead to errors in judgment that may 
have fatal consequences. A pilot who cannot see 
the ground or the sea loses touch with reality, 
Since a visual field of blue sky or of fog or com- 
plete darkness yields an indeterminate space, 
which is as good as no space at all. Only the 
ratios of relative distances between objects in 
his field of view will allow him to judge correctly 
the distance required for successful landing. 
Hereby the movement parallax plays an important 
part and its application is a matter of long ex- 
perience and practice. 


9255 
Doesschate, G. ten 1958 


[VISION IN EMPTY SPACE] Het zien in de ledige 
ruimte.— Aeromedica acta (Soesterberg, Nether- 
lands), 6: 9-68. 1958. In Dutch. 

Lack of visual contrast in high-altitude flight 
has a profound influence on visual perception and 
acuity.’ In searching the cloudless sky, the dif- 
ficulty of focussing is analogous to the sensation 
of disorientation experienced in total darkness. 
Tests carried out on persons of different ages 
using specially devised apparatus led to the fol- 
lowing conclusions: (1) Some young persons who 
were tested for visual accommodation in empty 
space could perceive on a limited scale. The 
diptric value was between 0.25 and 1.75. (2) Three 
older persons were unable to perceive anything. 
(3) With some individuals, the same visual ac- 
commodation was found in a completely empty 
visual field (180 ) as was in a field of only 20 . 

(4) Sitting near a window outside the peripheral 
sensitivity of the retina had no effect upon visual 
accommodation. (5) The presence of a weakly 
illuminated dashboard at the lower window-frame 
had no effect upon accommodation capacity. (6) 
With a few tested persons the same accommodation 
capacity was found at 1.2 lux as was at 500 lux. (7) 
Perception of finer details of an object in empty 
space is extremely improbable. (8) After longer 
observation of a colored but otherwise empty 

field, its color characteristic is lost and trans- 
formed into a visual grey. 
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9234 
Domey, R. G., 1960 


R. A. McFarland, and E, Chadwick 
THRESHOLD AND RATE OF DARK ADAPTATION 
AS FUNCTIONS OF AGE AND TIME. —— Human 
Factors, 2 (3): 109-119. Aug. 1960. 

A mathematical derivation of an empirical model 
for representing dark adaptation as a function of 
age and time is presented. When the model was 
applied to experimental data (dark adaptation 
curves) obtained from an age sample ranging from 
16 through 89 years, it was found that the thresh- 
old of dark adaptation as a function of time was 
lawfully related to chronological age, and that the 
rate of dark adaptation was a curvilinear function 
of age. It is stated that these findings are consist- 
ent with the hypothesis that threshold and rate of 
dark adaptation depend upon basic underlying phys- 
iologic processes that change with age. 


9235 


Dunn, B., 1961 
and H, Leibowitz 

THE EFFECT OF SEPARATION BETWEEN TEST 

AND INDUCING FIELDS UN BRIGHTNESS CON- 

STANCY. —— Jour. Exper. Psychol., 61 (6): 505- 

507. June 1961. 

Luminance matches were obtained between a 1° 
square "grey" test field viewed under various 
levels of illuminance and a photometric field of 
the same size. Data were obtained with the test 
field viewed against a "black'’ background, and 
with a "white" inducing field introduced at various 
degrees of separation from the test field. The 
tendency toward brightness constancy was observed 
under all experimental conditions, but increased 
markedly as the separation between test and induc- 
ing fields was decreased. The results are inter- 
preted as supporting the point of view that simul- 
taneous brightness contrast is one of the important 
mechanisms underlying the phenomenon of bright- 
ness constancy. (Authors'’ summary) 


9236 


Elenius, V. 1958 
RECOVERY IN THE DARK OF THE RABBIT'S 
ELECTRORETINOGRAM IN RELATION TO 
INTENSITY, DURATION AND COULOUR OF 

LIGHT -ADAPTATION.—Acta physiologica 
scandinavica (Stockholm), 44, suppl. 150. 1958. 

57 p. 


Measurements were made of the recovery of the 
electroretinogram of rabbits during dark exposure 
after adaptation for 10 seconds to 30 minutes to 
light of varying intensities. The test electro- 
retinogram was evoked with a green light which in 
the fully dark-adapted eye produced a 90% maximal 
response. After intense light adaptation (8,000 lux 
for 30 minutes) the b-wave was not observed for 
about 10 minutes, and maximal b-waves were seen 
only after 4 hours of dark adaptation. The time of 
recovery of the b-wave was shortened by light 
adaptation at levels below that necessary for activa- 
tion of the cones. At intensities of light adaptation 
above the electroretinographic cone threshold, 
orange light retarded the recovery of the b-wave 
more than scotopically equivalent blue light, while 
at lower levels orange or blue light had no differ- 
ential effect. The rate of recovery in the dark after 
weak light adaptation was decreased with increases 
in the duration of light adaptation. It is suggested 
that intense light adaptation suppresses rod activity, 
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and that the course of b-wave recovery during dark 
adaptation is determined by the release of rod 
function rather than by visual purple regeneration. 


9237 
Enoch, J. M. 1960 


ENVIRONMENTAL STRESS AS RELATED TO THE 
VISUAL MECHANISM. —— Human Factors, 2 (2): 
76-83. May 1960. 


The effects of high-speed flight, high-altitude 
flight, and exposure to intense radiation upon the 
visual capabilities of the human observer are re- 
viewed, Consideration is given to such aspects as 
detection and recognition, reduced resolution ca- 
pacity, reduced field of view, decreased time for 
response, spatial illusions induced by vestibular 
disturbances, empty field myopia, loss of retinal 
sensitivity, and retinal burns. The following gen- 
eral conclusions for each of the three stresses 
are listed: (1) Due to the finite response time of 
the observer, it is anticipated that more long- 
range sensors will be needed as speeds of vehicles 
or critical objects continue to increase, (2) The 
main problems facing the observer viewing an 
empty field (at high speed) would seem to be re- 
lated to the necessity of increasing and maintain- 
ing his efficiency during search. (3) The individual 
should be shielded against bright flashes of light 
to the degree possible. Radiation, other than that 
falling in the visible spectrum, should be pre- 
vented from reaching the observer. (43 references) 


9238 
Ercoles, A. M. 


and L. Ronchi 
A METHOD FOR IMPROVING THE DETECTABILITY 
OF SMALL PATCHES DARKER THAN THE BACK- 
GROUND.—-Atti della Fondazione Giorgio Ronchi, 
(Firenze), 15 (6): 613-617. Nov.-Dec. 1960. In 
English. 


The probability of perception of a small patch 
darker than the background is increased when pass- 
ing from the uniform to the structured situation. 
The latter condition has been realized by projecting 
on an uniformly illuminated screen a blurred figure. 
If the exposure time is unlimited, the above said 
improvement is tested for angular size of the patch 
smaller than 1°. For exposure of 1 second, the im- 
provement is tested for larger patches (up to 2°). 


9239 
Ercoles, A. M. 1960 


ON THE RECOVERY OF SENSITIVITY SUBSE- 
QUENT TO EITHER WHITE OR YELLOW GLARE.— 
Atti della Fondazione Giorgio Ronchi (Firenze), 

15 (3): 264-271. In english. 

The recovery following white glare is compared 
with the recovery after yellow glare, for different 
durations of the glare itself. If the luminance of the 
glaring source exceeds say 12.104 nits, the subse- 
quent recoveries do not differ substantially from one 
another, in spite of the differences in both intensity 
and color. At lower luminances, for one observer 
the recovery after white glare is found to be equal to 
the recovery after yellow glare of equal intensity, or, 
in other words, no effect properly due to color is 
found. For the other subject, on the other hand, the 
recovery subsequent to yellow glare is found to be 
faster than the recovery after white glare of equal 
intensity. Such an effect is tested for both white and 
yellow illuminations of the test observed during the 
recovery time. The individual differences here 























tested are discussed in terms of the saturation of 
retinal mechanisms. (Author's abstract) 


9240 

Feldhaus, J. L. 1959 
VISUAL PROBLEMS OF A MAN IN SPACE: SPACE 
MYOPIA, GLARE, ILLUMINATION AND MISCEL- 
LANEOUS EFFECTS,—Jour. Amer. Optometric 
Assoc., 31 (2): 131-134. Sept. 1959. 


The problems that will develop during space flight 
and their probable effects on vision and the human 
eye are reviewed, The effects of space myopia de- 
veloping from an empty visual field, the effects of 
glare of either the blinding, veiling, or dazzling 
types, as well as the effects of illumination are dis- 
cussed, The visual problems related to psychologi- 
cal factors (hysterical blindness, pupillary dilation 
defective estimation of an object's velocity) and mis- 
cellaneous visual problems (diminished visual effi- 
ciency, heterophorias, ametropias, alteration of 
blink rate, ocular adaptation disorders) are evalu- 
ated. 


9241 
Fender, D. H., 1961 
and P. W. Nye 
AN INVESTIGATION OF THE MECHANISMS OF 
EYE MOVEMENT CONTROL. —— Kybernetik (Ber- 


lin), 1 (2): 81-88. July 1961. In English. 


An optical arrangement was used to vary or 
eliminate the amount of information available from 
retinal image motion, and the response of the eye 
to simple harmonic displacement of a target was 
recorded. The response curves of gain (eyeball 
movement divided by target motion) against frequen- 
cy indicate that the eye movement control system 
is linear when the image falls in the retinal region 
which is insensitive to position. Outside this area, 
retinal image position is used as negative feedback 
but the information from the oculomotor tract must 
be regenerative. There is also evidence for feed- 
back proportional to the first derivative of eyeball 
position and this function is ascribed to the pro- 
prioceptive signals from the extrinsic eye muscles; 
this form of feedback appears to saturate for large 
amplitude movements, thus avoiding heavy damping 
of the flick movements. A schematic eye-movement 
control system having the same characteristics as 
the eye is proposed. The transfer function of this 
system indicates that it should be unstable if the 
sign of the retinal image feedback loop is reversed. 
Experiments with this form of feedback show that 
steady fixation is impossible and the eye performs 
a pendular nystagmus. (Authors' summary, modified) 


9242 


Fiorentini, A., 1960 
and A. M. Ercoles 

VISION WITH STABILIZED IMAGES AND INTER- 

MITTENT ILLUMINATION. —aAtti della Fondazione 

Giorgio Ronchi (Firenze), 15 (6): 618-633, Nov. - 

Dec. 1960. In .nglish. 


Details of a target imaged at a fixed retinal area, 
in spite of eye movements, disappear for a fraction 
of the total observation time. In the present experi- 
ment the disappearance time (DT) fraction has been 
measured under intermittent illumination of a sta- 
bilized target (dark vertical line in a bright field) 
ina ragge of frequencies from 0.1 to 28 c.p.s. Two 
flicker conditions have been used: (a) intermittent 
illumination of the whole target, (b) intermittent 
presentation of the dark line on a steadily illuminated 
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field. It has been found that disappearance of the 
stationary line can be completely prevented by 
flickering the target (or the line) at a rate of 1 c.p.s. 
Both lower and higher flicker rates are less effec- 
tive and at frequencies equal to or greater than 

4 c.p.s. the DT fraction has the same value as with 
steady illumination of equal brightness. By taking 
into account that at 4 c.p.s. there is complete re- 
covery of brightness sensitivity during the dark in- 
tervals (the critical fusion frequency in our experi- 
ments is of the order of 15-20 c.p.s.) our results 
seem to indicate that the mechanism responsible for 
visibility of contrast under stationary conditions is 
slow as compared with the mechanism responsible 
for brightness sensitivity. (Authors' summary) 


9243 
Flekkel, A. B. 1958 


|THE SIGNIFICANCE OF ABSOLUTE COLOR VISION 
THRESHOLDS IN THE PRACTICE OF MILITARY 
MEDICAL BOARDS| Znachenie absoliutnykh porogov 
tsvetnogo zreniia dlia praktiki voenno-vrachebnoi 
ekspertizy. —Voenno-meditsinskii zhurnal (Moskva), 
1958 (10): 51-53. Oct. 1958. In Russian. 

English translation in: Military Medical Journal, 
10: 75-78. New York: U.S. Joint Pub. Research 
Serv., no. 1166-N, Jan. 28, 1959. (Available at 
Office of Technical Services, U.S. Dept. Commerce) 

Thresholds for each color receptor were deter- 
mined in 38 subjects with known color weakness, by 
means of G. N. Rautian's anomaloscope, which per- 
mits differential stimulation of individual color- 
discriminating systems by specially selected filters. 
The ability to distinguish color signals was tested in 
the field at night under various meteorological con- 
ditions using special air-navigation landing flares 
within the color range specified for air transport 
signals. For all subjects, the color thresholds were 
at least twice the magnitude of normal trichromats 
of one, two, or even three color receptors, which was 
interpreted as indicating a color weakness On a con- 
tinuum with dichromatism at the extreme end. The 
quality of discrimination of color signals decreased 
as the degree of color weakness increased. Thus, 
with a color weakness of 2.1 to 4 times the normal 
threshold, the number of errors in discrimination of 
color signals was 10.6% with a color weakness of 6.1 
to 8 times the normal threshold, the number of dis- 
crimination errors increased to 43.2%. It is con- 
cluded that for color-sensitive occupations, evalua- 
tion of color vision should be based on the absolute 
threshold of color discrimination, taking into con- 
sideration the quantitative standard of permissible 
color weakness for that occupation. Minimum re- 
quirements for color vision in aviation were estab- 
lished as twice the magnitude of the normal tri- 
chromatic threshold. The use of pigment tables in 
the selection of aviators is limited since these do 
not differentiate deviations below four times the 
normal trichromatic threshold. 


9244 
Forsyth, D. M., 1959 


and Charles R. Brown 
FLICKER CONTOURS FOR INTERMITTENT 
PHOTIC STIMULI OF ALTERNATING DURATION. — 
Jour. Optical Soc. Amer., 49 (8): 760-763. Aug. 
1959. 


Flicker fusion studies generally employ a train 
of light pulses consisting of a single period of 
stimulation repeated serially. Fusion points ob- 
tained by measuring trains of light pulses in which 
alternate periods are of different duration are 
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best described by a fusion contour which identifies 
those combinations of two periods which, when al- 
ternated serially, result in a transition point 
between flicker and fusion. Data are presented on 
three flicker contours, each of which identifies 
those combinations of two periods which, when al- 
ternated serially, have the same apparent rate of 
flicker. Observers matched the apparent rate of 

a variable stimulus to the apparent rate of a 
standard stimulus (composed of a single period 
repeated serially). The fusion and flicker contours 
are not dichotomous; as the frequency of the stand- 
ard stimulus is increased, the flicker contours 
tend to resemble more closely the shape of the 
fusion contour. The contours illustrate the limiting 
values within which various combinations of two 
alternating periods may have the same apparent 
rate: when the sum of the durations of the two 
alternating periods is greater than the duration 

of the period of the standard stimulus, and when 
the sum of the durations of the two periods is less 
than twice the duration of the period of the standard 
stimulus. (Authors' abstract, modified) 


9245 
Forsyth, D. M., 1961 
and Charles R. Brown 
NONLINEAR PROPERTY OF THE VISUAL SYS- 
TEM AT FUSION. —— Science (Washington), 
134 (3479): 612-614. Sept. 1, 1961. 


The response of the visual system to intermit- 
tent stimulation at rates above the fusion point is 
generally considered to be independent of the fre- 
quency, that is, linear with respect to time-aver- 
age luminance. In this study trains of 1,000 light 
pulses per second alternated successively with 
trains of 500 light pulses per second were ob- 
served monocularly. Flickering was perceived even 
though the time-average luminance was the same 
in each train. (Authors' abstract, modified) 


9246 
Fox, R. E. 1961 

DEVELOPMENT OF PHOTOREACTIVE MATERIALS 
FOR EYE-PROTECTIVE DEVICES. —National 
Cash Register Co., Dayton, Ohio; issued by School 
of Aerospace Medicine, Brooks Air Force Base, 
Tex. Report no. 61-67, April 1961. iii+35 p. 

The primary purpose of this endeavor was to 
develop and select a material or a combination 
of materials that would afford aircrew members 
eye protection from intense light-flashes as occur 
during nuclear detonations. Synthetization of 
photochromic materials has resulted in over thirty 
compounds reactive to ultraviolet light. Spectral 
sensitivity measurements indicate that color 
formation is dependent upon the intensity of the 
activating light. Photo-induced ring closure (loss 
of coloring) was present only in some photo- 
chromic compounds. Investigations of fatigue 
(gradual loss of photochromic properties) have 
been initiated. Studies of thermal kinetics indi- 
cate that: rate of color loss is independent of 
concentration, water inhibits rate of color loss, 
and nature and position of molecule substituents 
affect rate of color disappearance. Photochromic 
material in film undergoes rapid interconversion 
between the colorless and colored states thereby 
demonstrating the possibility of a nonliquid photo- 
chromic filter. (Author's abstract) 
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9247 
Goodson, J. E., 1959 
and James W, Miller 
DYNAMIC VISUAL ACUITY IN AN APPLIED SET- 
TING.— Aerospace Med., 30 (10): 755-763. Oct. 
1959, 


Fifteen males were used to determine the relation- 
ship between performance in the laboratory and in 
the air with respect to the visual pursuit of moving 
targets. These conclusions are drawn: (1) Visual 
acuity deteriorates in the air with increased target 
speeds in much the same manner as it does in the 
laboratory when single targets are used. (2) The 
rate of deterioration in acuity, when using two tar- 
gets, seems to take a linear form over the range of 
speeds used as opposed to the curvilinear form taken 
when one target is used. (3) Deceleration of target 
speeds has a beneficial effect on performance of a 
visual tracking task because of both the change in 
speeds and the resulting change in configuration of 
the target. (4) Physiological factors peculiar to the 
flight conditions either does not affect performance, 
or else acts in a consistent manner. (5) Anxiety 
toward flight, as measured by proneness to become 
air sick, did not have an effect on performance, (6) 
Although there was considerable learning in the one- 
target method, no learning took place when the more 
complex task was used, 


9248 

Gottsdanker, R. 1961 
HOW THE IDENTIFICATION OF TARGET ACCEL- 
ERATION IS AFFECTED BY MODES OF START- 
ING AND OF ENDING. —— Brit. Jour. Psychol. 
(London), 52 (2): 155-160. May 1961. 


It previously had been found that negatively ac- 
celerated visual motion may be identified more 
accurately than positively accelerated motion. An 
explanation was advanced in terms of the differ- 
ential consequences of ‘missing’ the start of the 
motion. From this it was deduced that the differ- 
ence in accuracy could be diminished by use of a 
lead-in motion before the start of the portion to 
be judged. In the present experiment with twenty- 
six adult human subjects, the prediction was up- 
held, as there was virtually equal accuracy with 
the moving onset for positively and negatively ac- 


celerated motion. However, the outcome was clear- 


cut only when the motion ended with the target re- 
maining stationary rather than disappearing from 

view. No explanation could be formulated for this 
interaction. (Author's abstract) 


9249 
Gottsdanker, R., 1961 


J. W. Frick, and R. B. Lockard 
IDENTIFYING THE ACCELERATION OF VISUAL 
TARGETS. —— Brit. Jour. Psychol. (London), 
52 (1): 31-42. Feb. 1961. 


The ability to distinguish between changing (posi- 
tively or negatively accelerated) velocity and con- 
stant velocity of moving targets was studied in 160 
male and female subjects. Group thresholds ob- 
tained from the curves relating the percentage of 
correct responses were raised by an increase in 
mean velocity and a decrease in presentation time. 


Negative acceleration was identified more accurate- 


ly than was positive acceleration. This was attrib- 
uted to the subjects' inability to judge a motion 
near the time of its onset. For different viewing 
times, group thresholds were more nearly the 
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same when relative acceleration was expresesd in 


terms of total change of velocity during the viewing 


interval than when in terms of change per unit 
time, suggesting that accelerated motion is identi- 
fied by comparison of early and late velocities 
rather than by direct sensing. It was also shown, 


through reference to other studies, that it is more 


difficult to identify gradual change of velocity than 
to identify instantaneous change or to discriminate 
between two on-going motions of different constant 
velocities. 


9250 

Graham, C. H. 1959 
COLOR THEORY.—In: Psychology: a study of 
a science. Vol, 1: 145-287. Ed. by S. Koch. New 
York, etc.: McGraw-Hill Co., 1959. 


This introduction to color theories examines the 
basic data concerning hue discrimination, luminos- 
ity, saturation, complementary colors, and two- 
color threshold, The color vision theories of 
Young, Stiles, Helmholtz, Hecht, Herich, and Hur- 
vich and Jameson are described. Analytic and 
methodological aspects of color theory are ap- 
pended. (209 references) 


9251 
Graham, E. H., 
and C. Landis 
EFFECT OF STRIATED FIELDS ON CRITICAL 
FLICKER FREQUENCY,.—Jour. Optical Soc. Amer- 
ica, 49 (6): 580-585. June 1959. 


Critical flicker frequency (CFF) measurements 
were obtained as a function of retinal illuminance 
for a square centrally-regarded field (8.5 degrees 
on a side) containing various numbers of vertical 
stripes. The visual field contained under the dif- 
ferent experimental conditions 0, 10, 30, 90, and 
250 black lines per inch, corresponding to an angu- 
lar subtense at the eye of 0.63, 0.21, 0.07, and 0, 025 
degree, respectively. Results indicate that CFF de- 
creases with increases in the number of stripes 
reaching a minimum at approximately 30 stripes 
per inch, and then may increase with further in- 
creases in the number of stripes. Except at the 
highest illuminances where the curve for the field 
containing the largest number of stripes (250 per 
inch) overtakes that of an unpatterned field, all 
of the striped fields result in lowered CFF vs. 
log retinal illuminance curves when compared 
with an unstriped field of the same size. (Authors' 
abstract) 


1959 


9252 
Grandjean, E., 
and E. Perret 
EFFECTS OF PUPIL APERTURE AND OF THE 


1961 


TIME OF EXPOSURE ON THE FATIGUE-INDUCED 


VARIATIONS OF THE FLICKER FUSION FRE- 
QUENCY. —— Ergonomics (London), 4 (1): 17-23. 
Jan. 1961. 

Changes in Flicker Fusion Frequency (CFF) fol- 
lowing performance of a mental task were meas- 
ured on seven subjects using both an artificial 
pupil and normal vision, in order to see if these 
changes are due to modification of the pupil aper- 
ture following mental fatigue. Variations of CFF 
following a mental task were also studied in rela- 
tion to the duration of the measures needed to 
establish CFF. Thirdly, the influence of an inter- 


ruption of the intermittent light between two meas- 


ures of CFF was examined. The results show that 


169 
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(1) the artificial pupil lowered the CFF but did not 
influence its changes due to the mental task; (2) 
lengthening the duration of measurement from 10 
to 16 sec. lowered the CFF and partially masked 
the effect of mental fatigue; (3) the interruption of 
the intermittent light between two measures did not 
alter the CFF values significantly. Replication of 
the measures on different days revealed a signifi 
cant practice effect in that the CFF : on the 
second day. (Authors’ abstract) (22 rences) 


9253 
Granger, G. W., 


1961 
and H. Ikeda 

EFFECT OF HYPERVENTILATION ON FOVEAL 

CRITICAL FLICKER FREQUENCY, — Vision Re- 

search, 1 (3/4): 287-300. Oct. 1961. 


The effect of voluntary hyperventilation on the 
relation between foveal critical flicker frequency (n) 
and retina! illumination (I) was investigated with 
circular test fields ranging in angular diameter 
from 2.5' to 2° 11". Although the basic form of 
the n-log I relation was unaffected, the curves as 
a whole were displaced upwards along the critical 
frequency (n) axis to higher frequencies. The amount 
of the displacement increased with increasing size 
of field from zero, for fields below about 7' angu- 
lar subtense, to 2-3 c.p.s. for the largest field 
size. The results are interpreted in terms of in- 
creased foveal interaction and are discussed in 
relation to recent work on spatial integration in 
the retina. (Authors' abstract) 


9254 
Graybiel, A., 


1958 
and R. C. Woellner 

A NEW AND OBJECTIVE METHOD FOR MEASUR- 

ING OCULAR TORSION.——U. S. Naval School of 

Aviation Medicine, Pensacola, Florida (Research 

Project NM 17 01 11, Subtask 1). Report no. 46, 

May 15, 1958. ii+8 p. 

A procedure is devised to measure accurately 
torsion of the eye. This procedure is as follows: 
Sutures are placed to the right and left of the 
cornea in the anesthetized conjunctiva. Reference 
points are marked on the head. The subject is 
photographed before, during, and after each experi- 
mental trial. Lines are drawn on each photograph 
connecting paired points and the angle between the 
eye reference line and the head reference line is 
measured. Differences in serial photographs are 
due to ocular torsion. The method is objective and 
highly reliable. (Authors' summary) 


9255 
Gurevich, B. Kh, 


1961 
(UNIVERSAL CHARACTERISTICS OF FIXATIONAL 
EYE MOVEMENTS: CHANGE OF FIXATION AS A 
CYBERNETICAL MODEL OF THE DIRECTED BE- 
HAVIOR] Universal'nye kharakteristiki fiksatsion- 
nykh glaznykh skachkov: smena fiksatsii kak kiber- 
neticheskaia model’ napravlennogo povedeniia, —— 
Biofizika (Moskva), 6 (3): 377-384. 1961. In Russian. 
English translation in: Biophysics (Elsevier Pub- 
lishing Co., Amsterdam), 6 (3): 95-101. 1961. 
Changes in oculomotor fixation are presented as 
a cybernetic model of directed behavior, organized 
along the following topics: (1) double regulation of 
fixation reflexes and the "universal" law of salta- 
tory eye movements; (2) "universal" curves for 
the angular speed of eye movements during fixa- 
tion movements; and (3) regulation of "optical" 
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reflexes, fixation changes, and orientation in a 
medium, 


9256 

Gustafson, C. E. 1960 
A METHOD OF ESTIMATING SURFACE COLOR 
DISCRIMINABILITY FOR CODING TRAINING 
EQUIPMENT AND PREDICTING LABEL LEGIBIL- 
'TY.——Wright Air Development Division. Be- 
haviora Lab., Wright-Patterson Air Force 
Base, ¢ ect no. 1710, Task no. 71607). 
WADD .cal Note no 60-38, May 1960, iii+8 p. 


Using luminous reflectance values for Federal 
Standard colors, the classic formula for contrast 
is suggested as a convenient method of estimating 
surface color discriminability for purposes of 
coding training equipment and predicting the legi- 
bility of panel labels. Errors in discrimination in- 
crease as brightness contrast decreases, without 
regard to contrast in hue. Specific applications of 
the method are discussed, and conclusions are 
drawn concerning contrast limitations for optimum 
color discriminability and label legibility. (Author's 
abstract) 


9257 

Halsey, R. M. 1959 
IDENTIFICATION OF SIGNAL LIGHTS, I, BLUE, 
GREEN, WHITE, AND PURPLE,—Jour, Optical 
Soc. America, 49 (1): 45-55. Jan, 1959. 

One hundred observers identified by name fifty 
blue, green, white, and purple test colors. Small 
areas and low illuminances were used to simulate 
conditions unde: which signal lights must be recog- 
nized. The results are expressed as chromaticity 
zones within which the test colors were assigned a 
given color name with various degrees of certainty. 
Large individual differences in color naming were 
found. Variability due to intensity and viewing dis- 
tance is also demonstrated. The data can be applied 
to the specification of boundaries for colored signals. 
(Author's abstract) 


9258 

Halsey, R. M. 1959 
IDENTIFICATION OF SIGNAL LIGHTS. II. ELIM- 
INATION OF THE PURPLE CATEGORY.—Jour. 
Optical Soc. America, 49 (1): 167-169. Feb. 1959. 


One hundred observers identified fifty test colors 
in the violet-green-white region of the chromaticity 
diagram. They were not allowed to use the name 
"purple", but only "red", "yellow", "green", "blue", 
and "white". Small areas and low illuminances were 
used to simulate conditions under which signal lights 
must be recognized. The results are expressed as 
chromaticity zones within which the test colors were 
assigned given color names with various degrees of 
certainty. In comparison with earlier data obtained 
under identical conditions but with a "purple" 
category, these results show improved identification 
of blue signals. Other changes and sources of var- 
iability are discussed. The data can be applied to 
the specification of boundaries for colored signals. 
(Author's abstract) 


9259 

Harker, G. S. 1960 
TWO STEREOSCOPIC MEASURES OF CYCLOROTA- 
TION OF THE EYES.—Army Medical Research 
Lab., Fort Knox, Ky. (USAMRL Project no. 6X95- 
25-001). Report no. 419, April 28, 1960. ii+16 p. 
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Efforts to demonstrate the equivalence of two 
stereoscopic measures of cyclotorsion resulted in 
the detection of an unsuspected relationship between 
the cyclotorsional state and the available visual 
stimulation to facilitate the lateral and vertical co- 
ordination of the eyes. This relationship was evident 
in the cyclotorsional adjustment of the eyes to the 
presence or absence of a peripheral circle in the 
measuring configuration. (Author's summary) 


9260 

Haynes, P. R. 1961 
COMMENTS ON THE OPTICAL CORRECTION OF 
SPACE MYOPIA. —— Jour. Amer. Optometric 
Assoc., 33 (3): 213-214. Oct. 1961. 


Space myopia, being an increased refractive state 
due to the observation of an empty visual field, is 
difficult to correct by the usual spectacle pre- 
scription because of the great variation in the 
magnitude of the accommodative component. The 
author suggests the use of pinhole contact lenses 
which create a long depth of focus and nullify 
changes in the blurr of the retinal image or in 
the detection capacity of the eye. The technical as- 
pects of the lens design are discussed. 


9261 

Heinemann, E, G, 1961 
THE RELATION OF APPARENT BRIGHTNESS TO 
THE THRESHOLD FOR DIFFERENCES IN LUMI- 
NANCE. —— Jour. Exper. Psychol., 61 (5): 389- 
399. May 1961. 


An analysis based on the results of two experi- 
ments exploring the effects of an inducing field 
(glare source) on an adjacent test field shows that 
(a) test fields that are matched for apparent bright- 
ness, whether or not they have the same lumi- 
nance, remain matched when the luminance of each 
is raised or lowered by the same amount, as 
measured in JND (just noticeable difference) step 
units; (b) for test fields of the same apparent 
brightness, the relative values of the difference 
thresholds depend on the relative rates at which 
the apparent brightness of these test fields changes 
with their luminance, (Quoted in part) 


9262 

Hillix, W. A. 1960 
VISUAL PATTERN IDENTIFICATION AS A FUNC- 
TION OF FILL AND DISTORTION. —~ Jour. Exper. 
Psychol., 59 (3): 192-197. March 1960. 


Subjects were required to choose from three pres- 
entations with an element distortion of 10 to 40%, 
an alternative which most closely resembled a 
standard 10 x 10 grid which was 10 to 50% filled. 
Changes in fill and distortion, and their interaction 
were found to have significant effects on the time 
to response and on the number of correct responses, 
An "index of relative similarity"’ developed to 
predict problem difficulty showed a close relation 
to the number of correct responses and the time 
to response. 


9263 

Hillmann, B. M. 1958 
RELATIONSHIP BETWEEN STIMULUS SIZE AND 
THRESHOLD INTENSITY IN THE FOVEA MEAS- 
URED AT FOUR EXPOSURE TIMES.—Jour. 
Optical Soc. Amer., 48 (6): 422-428. June 1958. 

An experimental determination was made of 

absolute visual thresholds in the human fovea. An 
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apparatus permitting independent variation of area 
and exposure time, and having a fixation device 
that minimally affects the adaptation level of the 
region under investigation was used. Seven stimulus 
areas, ranging from one minute to one degree in 
diameter were presented to four subjects at dura- 
tions of 1.1, 3.8, 10.0, and 48.0 milliseconds. The 
results showed that all area-threshold functions 


departed from Ricco's law (for a white-light stimulus. 


the product of area and intensity is a constant). The 
functions obtained departed from linearity, while 

the degree of curvature varied among subjects. As 
exposure time was increased, there was a regular 
related decrease in thresholds for all stimuli. This 
decrease in threshold was in good agreement with 
the Bunson-Roscoe law, which states that the product 


of time and intensity is constant. (Author's summary, 


modified) 


9264 
Hoffman, I. L., 1958 
and J. W. Koehler 
VISUAL DEFECTS IN MILITARY FLYERS: A SUR- 
VEY OF 825 OFFICERS.—Jour. Aviation Med., 29 
(7): 549-554. July 1958. 


A survey was made of the medical records of 825 
flying officers at one Air Force base to identify those 
with visual defects precluding normal 20/20 acuity at 
20 feet or 13 inches in each eye. Breakdown of the 
137 officers found to require corrective lenses into 
5-year age groups revealed that most first required 
glasses at age 31-35. More than half had defective 
distant vision, chiefly associated with myopia. Of 
21% having faulty near vision, only 45% were over the 
age of 40. No differences in the type of refractive 
error were found between pilots, who entered train- 
ing without significant visual defect, and observers, 
who may have entered training with a correctible 
refractive error. Administrative personnel were 
found to have a greater percentage of visual prob- 
lems than active flying personnel. Of 17 officers for 
whom records were available of cycloplegic refrac- 
tion prior to training, 73% showed a later change in 
the direction of myopia. It is hypothesized that the 
proper degree of initial hyperopia could serve to off- 
set the tendency towards myopia observed in flying 
officers. 


9265 
Hoogerheide, J., 1960 
and E,. DeVries 

OBSERVATIONS MADE BY PILOTS OF THE ROY- 
AL DUTCH AIR FORCE IN HIGH SPEED LOW 
ALTITUDE FLYING. —— Aeromedica acta (Soester- 
berg, Netherlands), 7: 135-142. 1959-1960. In 
English, 


A survey was made of the replies given by 184 
operational fighter pilots of the Royal Dutch Air 
Force to a two-part questionnaire consisting of (1) 
eight questions dealing with visual difficulties of a 
general nature in high-speed, low-altitude flying, 
and (2) seven questions concerning sensory illu- 
sions during the flight. This same questionnaire 
had been administered previously to pilots of other 
countries, and the authors state that no new aspects 
have emerged, nor did the investigation have any 
practical results, 


9266 

Howarth, C. L, 1961 
and K. Gibbins : 

THE RESPONSE OF THE HUMAN EYE TO SHORT 
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FLASHES. — Brit. Jour. Physiol. Optics (London), 
18 (3): 160-167. July 1961. 


A review and discussion is presented of the per- 
tinent evidence and theories relating to responses 
to short light exposures. It appears that normal 
vision entails a series of short fixations, and even 
during a comparatively long fixation the eye makes 
a series of small movements. The fixation reflex 
and its effect on visual acuity is discussed in rela- 
tion to stationary and moving targets. Critical dura- 
tion of light exposures is analyzed, and the Bunsen 
Roscoe Law, which equates intensity, is discussed 
as it is applied to temporal summation of stimula- 
tions. Eye movements and their effect on acuity 
are discussed. A brief report is given of experi- 
ments by the authors concerning frequency response 
of the eye to different shapes and areas of stimu- 
lation, It appears that the threshold for high-fre- 
quency flicker is affected by the area of stimula- 
tion, and the threshold for slow sinusoidal flicker 
is affected by sharp contours in the stimulation field. 


9267 
Howell, W. C., 1961 


and C. L. Kraft 
THE JUDGMENT OF SIZE, CONTRAST, AND 
SHARPNESS OF LETTER FORMS. -—— Jour. Exper. 
Psychol. , 61 (1): 30-39. Jan, 1961. 

The size, blur, and contrast of letters of the 
alphabet were scaled psychophysically by the 
method of magnitude estimation at levels ranging 
from optimum legibility to recognition threshold. 
Size and sharpness judgments were found to be 
linearly related to letter height and blurredness, 
while the relation of contrast judgments to con- 
trast approximated a hyperbola. Reduction of two 
of the dimensions to legibility threshold did not 
seriously affect judgments of size or contrast 
but disrupted sharpness judgments. Reductions 
of sharpness to the recognition threshold level 
increased the apparent size of the stimulus, and 
reduction of contrast decreased it. The data pro- 
vide strong evidence for the usefulness of the 
method of magnitude estimation in the scaling of 
perceptual continua. 


9268 
Howell, W. C., 1959 


and C. L. Kraft 
SIZE, BLUR, AND CONTRAST AS VARIABLES 
AFFECTING THE LEGIBILITY OF ALPHA- 
NUMERIC SYMBOLS ON RADAR-TYPE DISPLAYS. — 
Ohio State Univ. Lab. of Aviation Psychology, 
Columbus (Contract AF 33(616)-3612); issued by 
Wright Air Development Center. Aerospace Med- 
ical Lab., Wright-Patterson Air Force Base, Ohio 
(Project no. 7184, Task no. 71583). WADC Tech- 
nical Report no. 59-536, Sept. 1959. iv+38 p. 


The purpose of this study was to determine the 
functions relating size, blur, and contrast, and their 
interactions, to legibility of alpha-numeric symbols 
on a radar-type display. Twelve subjects served 
under all 64 conditions obtained by combining fac- 
torially four levels of each of three variables: size, 
blur, and contrast. The stimuli, 36 alpha-numeric 
symbols, were projected on a ground-glass screen 
one at a time at a rate controlled by the subject's 
verbal responses. Instructions stressed equally 
speed and accuracy. Performance indices were in- 
formation transmitted, speed, and accuracy. Con- 
fusion data were also reported for specific condi- 
tions. The results indicated that each of the three 
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variables and two of the interactions significantly 
influenced legibility. Optimum legibility was ob- 
tained at a visual angle of 26.80-minutes, high con- 
trast, and low blur. Larger sizes frequently de- 
graded performance. The implications and possible 
generality of these data are discussed. (Authors' 
abstract) 


9269 


Hyman, A. 1960 
AN APPARATUS FOR DETERMINING CRITICAL 
FUSION FREQUENCIES AND OTHER PSYCHO- 
PHYSICAL FUNCTIONS IN VISION. —— Wright Air 
Development Division. Aerospace Medical Lab., 
Wright-Patterson Air Force Base, Ohio. WADD 
Technical Report no. 60-129, March 1960. iv+8 p. 
(Project no. 7184, Task no. 71580). 


An apparatus for studying the critical fusion fre- 
quencies (CFF) of periodic visual stimuli is de- 
scribed, With minor modification in its design, it 
may also be used for investigating other visual func- 
tions. The apparatus permits independent control of 
both target and surround for a number of stimulus 
dimensions. For foveal CFF studies, it presents a 
monocular view of a 52-minute-of-arc circular 
field of fluctuating light surrounded, when desired, 
by an annulus of steady light. The fluctuating light 
is comprised of two beams independently controlled 
with respect to spectral energy distribution, lumi- 
nance level, and temporal pattern of presentation. 
By utilizing the Maxwellian view, the apparatus pro- 

vides a maximum retinal illuminance of approxi- 
mately 107 trolands. (Author's abstract) 


9270 


Hyman, A. 1960 
POTENTIAL USES OF ALTERNATE BINOCULAR 
PRESENTATION IN STUDIES OF VISION AND AS 
AN INDICATOR OF PHYSIOLOGICAL STRESS. — 
Wright Air Development Division. Aerospace 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio. (Project no. 7183, Task no. 71617). WADD 
Technical Report no. 60-302. March 1960. iv+11 p. 
This report invites study of two phenomena. One 
is stereofusion resulting from alternate stimulation 
of the two eyes with disparate displays. The other 
is response latency of eye movements resulting 
from periodic ocular occlusion. The usefulness 
of such investigations, particularly for the develop- 
ment of simple indices reflecting the presence of 
physiological stress, is discussed. Indicators of 
physiological stress are needed for evaluating pro- 
tective devices and procedures which are to be used by 
personnel flying in future high-performance aircraft 
and spacecraft. Also discussed is the contribution 
which may be provided to vision theory by an in- 
vestigation of the phenomenon of stereofusion from 
alternate binocular presentation. An expioratory 
examination of this phenomenon has uncovered an 
interesting finding. At some frequencies and with 
some temporal patterns of alternate presentation, 
an observer, shown binocularly disparate views of 
a target, sees two stationary targets laterally dis- 
placed instead of a single stationary target displaced 
in depth; yet, the disparate retinal points stimulated 
by the target are capable of creating a fused impres- 
sion when the presentation to the two eyes is si- 
multaneous, or at a higher frequency of alternation. 
(Author's abstract) 
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Iarbus, A. L. 1961 
[EYE MOVEMENTS DURING THE EXAMINATION 
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OF COMPLICATED OBJECTS] Dvizheniia glaz pri 
rassmatrivanii slozhnykh ob’ektov. —— Biofizika 
(Moskva), 6 (2): 207-212. 1961. 

English translation in: Biophysics (New York: 
Pergamon Press), € (2): 52-56, 1961. 

Only saltatory eye movements are performed 
when the individual is examining a stationary ob- 
ject. If the object is in a frontal plane, the eyes 
are either fixed or are synchronous in changing 
points of fixation, With a three-dimensional object 
the eyes converge or diverge while changing fixa- 
tion points. Various records of eye movements 
are depicted together with an illustration of the 
object viewed. Also, a series of records shows 
that the sequence of the eye movements and fixa- 
tion points differs depending upon the type of in- 
formation the individual is asked to extract from 
viewing a display. 


9272 
[Ilarbus, A. L.] Yarbus, A. L. 1958 
MOTION OF THE EYE ON INTERCHANGING FIXA- 
TION POINTS AT REST IN SPACE.—Biophysics 
(New York: Pergamon Press), 2 (5-6): 679-683. 
[1958]. 
English translation of item no. 6981, vol. VL 


9273 

[Iarbus, A. L.] Yarbus, A. L. 1958 
THE PERCEPTION OF AN IMAGE FIXED WITH 
RESPECT TO THE RETINA.—Biophysics (New 
York: Pergamon Press), 2 (5-6): 683-690. [1958]. 


English translation of item no, 6982, vol. VL 


9274 

Iarbus, A. L. 196! 
PERCEPTION OF AN IMMOBILE RETINAL 
IMAGE. — Translated by E. R. Hope. Defence 


Research Board (Canada). Directorate of Scien- 
tific Information Service. Report no. T 352 R, 
March 1961. 3 p. 


English translation of the Russian original, see 
item no. 5517, vol. V. 


9275 

Iarbus, A. L. 1959 
[THE PERCEPTION OF IMAGES MOVING ACROSS 
THE RETINA AT A FIXED SPEED] O vospriiatii 
izobrazhenii peremeshchaiushchikhsia po setchatke s 
zadannoi skorost'iu.—Biofizika (Moskva), 4 (3): 
320-328. 1959. In Russian, with English summary 
(p. 328). English translation in: Biophysics (New 
York: Pergamon Press), 4 (3): 70-80. 1959. 


The process of discrimination of visible difference 
within an "empty field", i.e., a test field held motior 
less relative to the retina, was examined. It was 
shown that there is a definite inertia in the percep- 
tion of the color of an empty field. 


9276 
Iarbus, A. L. 1960 


[PERCEPTION OF IMAGES OF GREAT BRIGHT- 
NESS, MOTIONLESS WITH RESPECT TO THE 
RETINA OF THE EYE] O vospriiatii izobrazhenii 


bol'shoi iarkosti, nepodvizhnykh otnositel'no setchat- 


ki glaza. —— Biofizika (Moskva), 5 (3): 293-294. 
1960. In Russian, with English summary (p. 294). 
English translation in: Biophysics (New Yor«: 

Pergamon Press), 5 (3): 338-340, 19€0, 


Experiments with test fields of blinding intensity, 


motionless with respect to the retina, were con- 
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ducted with four subjects. It was observed that 
after 2-3 sec. the "empty field" appears, in that 
differences within the field cease to be perceived 
by the subject even when separate parts of this 
field attain blinding intensities. 


9277 

Jarbus, A. L. 1959 
[THE PROBLEM OF THE ROLE OF EYE MOVE- 
MENT DURING VISION] K voprosu o roli dvizheniia 
glaz v protsesse zreniia.—Biofizika (Moskva), 4 
(6): 757-758. 1959. In Russian. 

English translation in: Biophysics (New York: 

Pergamon Press), 4 (6): 120-122. 1959. 


In conditions in which the normal relation between 
movement of the eye and displacement of the retinal 
image was disturbed, visual assessment of propor- 
tions and distances became difficult but was not com- 
pletely absent. All optical illusions were maintained 
and consequently their appearance cannot be ascribed 
to movement of the eyes. The tracking system of the 
eye in these conditions is unable to perform its func- 
tions. (Author's summary) 


9278 

Irving, A. 1960 
THE OPTICAL BLINK REACTION TIME. —— RAF 
Inst. of Aviation Medicine (Gt. Brit.), Farnborough; 
issued by Flying Personnel Research Committee 
(Gt. Brit.). FPRC/ Memo no. 101, Nov. 1960. 4 p. 


Subjects were told to blink as quickly as possibie 
on seeing: (1) a light patch of a luminance of 5 log 
foot-lamberts subtending 3° at the eye and pre- 
sented either on the visual axis or in the temporal 
visual field (wherein four angular displacements — 
ranging from 15° to 60° at 15° intervals — between 
the patch and the visual axis were used); and (2) a 
light patch subtending 9° at the eye with a lumi- 
nance varying between 1 and 5 log foot-lamberts 
in five steps. The blink reaction time was found 
to increase as either the stimulus luminance was 
decreased or the light was moved farther away 
from the visual axis. 


9279 
Jameson, D., 1959 
and L. M. Hurvich 
NOTE ON FACTORS INFLUENCING THE RELATION 
BETWEEN STEREOSCOPIC ACUITY AND OBSER- 
VATION DISTANCE.—Jour. Optical Soc. America, 
49 (6): 639. June 1959. 


At distances ranging from 3 to 12 meters in some 
experiments and up to 48 meters in others, it was 
found that under commonplace conditions the linear 
just-perceptible-difference in distance was related 
to observation distance by a power function with an 
exponent of 1.25 for a group of 7 observers. When 
the conditions were altered so that only changes in 
the binocular parailax angle or binocular retinal 
disparity were available for making distance judg- 
ments, the exponent of the average function was 
equal to 2.0. Since for a given interpupillary sep- 
aration, angular disparity varies inversely with the 
square of the distance, this result indicates that 
when only the angular parallax changes are available 
as cues for making distance judgments, angular 
stereoscopic acuity is constant and independent of 
distance. Under different experimental conditions, 
changes in the physical target distance controlled 
changes in angular parallax, retinal image-size, and 
the curvature of the wave front of the light-image 
incident at the eye. 
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9280 


Jameson, D., 1959 


and L. M. Hurvich 
PERCEIVED COLOR AND ITS DEPENDENCE ON 
FOCAL, SURROUNDING, AND PRECEDING 
STIMULUS VARIABLES. —-Jour. Optical Soc. 
America, 49 (9): 890-899. Sept. 1959. 


Alternative formal definitions of perceived color 
were examined. Both alternative formulations 
treated the responses evoked by stimulation of a 
focal test area, but in one case the influence of 
surrounding stimulation on the primary test area 
was taken into consideration, whereas this influence 
was ignored in the other formulation. The conse- 
quences of these alternative formulations for pre- 
dictions of equivalent stimuli and for predictions of 
color appearance under different circumstances are 
discussed, Sensory scaling experiments are re- 
ported which yield direct quantitative estimations of 
the hue, saturation, and brightness attributes of 
perceived color, and of the dependence of these 
attributes on variations in focal surrounding, and 
preceding stimulation. The relation of some of 
these dependencies to opponent neural induction 
mechanisms postulated by the opponent-colors 
theory is discussed. (Authors' abstract) (24 refer- 
ences) 


9281 
Jayle, G. E., 1959 


and R. Boyer 
[DYNAMIC ELECTRORETINOGRAPHY IN THE NOR- 
MAL SUBJECT (EVALUATION TEST OF THE FUNC- 
TIONAL APTITUDE OF THE RETINA FOR NIGHT 
VISION)] L'electrorétinographie dynamique chez le 
sujet normal (Essai d'évaluation de l'aptitude fonc- 
tionnelle de la retine & la vision nocturne). —Mede- 
cine a€ronautique (Paris), 14 (3): 263-275. 1959. In 
French, with English summary (p. 275). 


A description is presented of the dynamic electro- 
retinography method as performed in 20 subjects 
between 21-30 years of age. Electroretinogram re- 
cordings were made at different degrees of dark 
adaptation, during variations in stimulus intensity, 
and with changes in the stimulating frequency. Com- 
paring the results obtained by dynamic electroretino- 
graphy with those obtained by the adaptometer, sco- 
topic components appeared in less than five minutes 
in subjects showing the best light sense. This tech- 
nique may be of value in the objective exploration of 
the functional capacity of the retina for night vision. 
(Authors' summary, modified) 


9282 
Jayle, G. E., 1959 


A. G. Ourgaud, L. F. Baisinger, and W. J. Holmes 
NIGHT VISION.-——xiv + 408 p. Charles C. Thomas, 
Publisher, Springfield, Illinois, 1959. 

Pilot vision during night flying (including preadap- 
tation, takeoff, flight and landing) is discussed within 
a comprehensive treatise on night vision (p. 346-355). 
The book also includes chapters on the general 
characteristics of night light, biochemical data, 
physiological and pathological variations of night 
vision and techniques for the examination of night 
vision, 


9283 
Jayle, G. E., 1958 


R. Boyer, and R. Camo 
{RETINAL ADAPTATION TO DARKNESS AND THE 
ELECTROCORTICAL RESPONSE] Adaptation réti- 
nienne & l'obscurité et riposte électrique corticale.— 
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Comptes rendus de la Société de biologie (Paris), 152 
(12): 1725-1729. 1958. In French. 


Simultaneous recordings were made of the electro- 
retinogram and electroencephalogram of the occipital 
region of 23 subjects in response to light flashes pre- 
sented during 20 minutes of dark adaptation. The oc- 
cipital c wave was increased in 13 subjects after dark 
exposure for 1 minute, but declined steadily with fur- 
ther adaptation. After 2 minutes, and electronegative 
wave was observed, culminating 160-200 msec. after 
stimulation, and having a maximum amplitude of 30 
mV after 20 minutes of adaptation. It is suggested 
that the electronegative occipital wave observed dur- 
ing dark adaptation is related to the functioning of the 
scotopic visual system. 


9284 
Jones, G. Melvill, 1960 


and W. T. Free 
A METHOD FOR SIMULTANEOUS MEASUREMENT 
OF EYE MOVEMENTS ABOUT THREE ORTHOGO- 
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Canad, Jour. Biochem, and Physiol. (Ottawa), 
37 (7): 829-841. July 1959. 


A preparation of melanophore-stimulating 
hormone (MSH) obtained from porcine anterior 
pituitary glands produced no effect on the course 
of dark adaptation in normal human subjects when 
injected subcutaneously in doses of 185 or 550 LU. 
Partially purified MSH was prepared from bovine 
posterior pituitary glands. It was assayed by a 
skin reflectance method in hypophysectomized 
frogs. When administered subcutaneously in a dose 
of 500 I.U., this material also failed to affect the 
course of dark adaptation in 12 normal subjects, 
six of Caucasian ancestry and six of Japanese 
ancestry. These results are compared with those 
of other investigators, and the disagreements are 
attributed to differences in apparatus and technique 
of measurement of dark adaptation. It is concluded 
that exogenous MSH does not affect dark adaptation 
in normal subjects, (Authors' abstract, modified) 
(31 references) 


NAL AXES.—RAF Inst. of Aviation Medicine (Gt. 
Brit.), Farnborough: issued by Flying Personnel Re- 9287 : 
search Committee (Gt. Brit.). FPRC Report no. Kincaid, W. M., 1959 





1156, Nov. 1960. i+21 p. 


The report describes a cine photographic method 
for simultaneous recording and resolution of eye 
movements in ‘horizontal’, 'vertical' and rolling 
planes. The apparatus comprises a Cine Recorder, 
attached to a flying helmet mounted on the head, and 
a semi-automatic Cine-Film Analyser for resolving 
and displaying results recorded on the films. The 
method is accurate to approximately +0.5° for eye 
movement in horizontal and vertical directions and 
+1° for rolling movements about the visual axis. It 
can be worn by a pilot flying a modern combat air- 
craft during vigorous flight maneuver. A detailed 
account is given of the use of both recorder and ana- 
lyser in the measurement of eye movement, and 
some other possible uses for the apparatus are sug- 
gested in an appendix. (Authors' summary) 


9285 


Jones, R. Clark 1959 
QUANTUM EFFICIENCY OF HUMAN VISION, — 
Jour, Optical Soc. America, 49 (7): 645-653. July 
1959. 

The detective quantum efficiency for foveal 
vision was computed from the flash perception data 
of Blackwell and McCready. The detective quantum 
efficiency was identical with the quantum efficiency 
introduced by Rose in 1946, and is defined as the 
square of the ratio of the smallest possible thresh- 
old to the observed threshold, where the smallest 
possible threshold is set by the statistical fluctua- 
tions in the number of the background photons 
entering the eye. The computed values of the de- 
tective quantum efficiency were tabulated and 
depended on the target diameter a, on the light 
pulse duration T, and on the background luminance 
B. The maximum values of Q (with respect to 
variation of a and T) ranged from about 0.25% to 
1.0% over the range from 0.1 to 100 ft.-L, with the 
maximum value occurring at about 1.0 ft.-L. 
(Author's abstract, modified) (25 references) 


9286 


Kalant, H., 1959 
J. C. Ogilvie, L. C. Smith, N. B. G. Taylor, and 
I. G. Walker 

EFFECT OF MELANOPHORE-STIMULATING 

HORMONE ON HUMAN DARK ADAPTATION.— 


174 


and C. E. Hamilton 
AN EXPERIMENTAL STUDY OF THE NATURE OF 
FORCED-CHOICE RESPONSES IN VISUAL DETEC- 
TION. —Univ. of Michigan. Vision Research Labs. 
and Willow Run Labs., Ann Airbor, Mich. Report 
no, 2144-295-T, Jan. 1959. ix+29 p. AD 210 276 


Several hypotheses about the nature of forced- 
choice responses in visual detection were examined 
and their predictions tested. It was concluded (1) 
that the observer's response involves a comparison 
of sensory impressions from different presentation 
intervals on some, but probably not all, presenta- 
tions; and (2) that the relation between AB (the added 
luminance of the target area) and the neural con- 
comitants of response is basically nonlinear. 
(Authors' abstract) 


9288 
Kincaid, W. M. 1959 


THEORETICAL MODELS FOR THE DISCRIMINA- 
TORY PROCESS IN VISUAL DETECTION. —Univ. 
of Michigan. Vision Research Labs. and Willow 
Run Labs., Ann Arbor. Report no. 2144-231-T, 
Jan. 1959. vii+9 p. AD 210 338. 


A variety of theoretical models for the discrim- 
inatory process involved in visual detection under 
laboratory conditions have previously been pro- 
posed ranging from simple threshold notions to 
theories of signal detection in the presence of 
noise. These models may be shown to represent 
variants of a more general model, which is ex- 
pressed in terms of an abstract space correspond- 
ing with the set of possible states of the central 
nervous system. Different subsets of this space 
correspond to different responses. Each stimulus 
presented generates a probability distribution on 
the space. This formulation clarifies certain issues 
and suggests possible avenues of future research. 


9289 
Kinney, J. A. S., 1960 


E. J. Sweeney, and A. P. Ryan 
A NEW NIGHT VISION SENSITIVITY TEST. — 
Armed Forces Med. Jour., li (9):1020-1029. 
Sept. 1960. 


A new apparatus for the testing of night vision 
sensitivity has been developed and made available 
in a compact, portable model by the U. S. Naval 
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Medical Research Laboratory. The test is based 
on a sampling of scotopic sensitivity at a number 
of retinal positions, with stimuli of varying size 
rather than brightness. Tests conducted on thirty 
naval enlisted men revealed large individual differ- 
ences with a group test-retest reliability of . 89. 
Estimates of the degree of illumination required 
for night vision as a function of observed individual 
sensitivities suggest that the test is a valid predic- 
tor of night visual performance. 


9290 
Kinney, J. A. S., 1960 
E. J. Sweeney, and A. P. Ryan 
A NEW TEST OF SCOTOPIC SENSITIVITY. —Amer. 
Jour. Psychol., 73 (3): 461-467. Sept. 1960. 


A new test of scotopic sensitivity was developed. 
The test and its portable apparatus are easily re- 
produced and given. As a testing device, it employs 
principles which show promise of reliably differ- 
entiating subjects according to their sensitivity in 
night vision. These include measures of sensitivity 
at numerous locations in the visual field, presenting 
two stimuli on each trial, and using different sized 
stimuli from which a total score is compiled. This 
test has been used to examine 30 naval enlisted men. 
The scores show large individual differences and 
have a test-retest reliability of 0.89. The results 
are very similar to those obtained from 108 sub- 
jects who have been tested with a preliminary 
model. The questions of the meaning of the indi- 
vidual differences and of the external validity of the 
test are discussed. (Authors' summary) 


9291 
Korzun, P. A. 1958 
CHANGES IN THE ELECTRICAL SENSITIVITY OF 
THE EYE AFTER ILLUMINATION WITH INTENSE 
FLASHES OF DIFFERENT COLOURS.—-Biophysics 
(New York: Pergamon Press), 2 (4): 428-437. [1958]. 
English translation of item no. 6983, vol. VI. 


9292 

Kris, C. 1958 
CORNEO-FUNDAL POTENTIAL VARIATIONS DUR- 
ING LIGHT AND DARK ADAPTATION.—Nature 
(London), 182 (4641): 1027-1028. Oct. 11, 1958. 


A study was made of surface-potential differences 
across the eye during adaptation to light intensities 
of 7 and 140 millilamberts and during adaptation to 
darkness. Exposure to light produced an initial 
transient dip in eye potential, followed by a one-hour 
fluctuation resembling a damped oscillation with a 
period of 30 minutes. The amplitude of fluctuation 
was greater at the higher level of illumination. Dur- 
ing dark adaptation after complete light adaptation, 
an initial transient rise in potential was followed by 
a decline during the first 8-10 minutes,and then by 
a gradual rise for about 20 minutes to a level slightly 
lower than the steady-state level of light adaptation. 
The finding of a damped oscillation in electric poten- 
tial of the eye suggests the presence of a homeo- 
static mechanism of adaptation. 


9293 

Kroebel, W. 1959 
[THE DEPENDENCE OF OBJECT PERCEPTION BY 
THE HUMAN EYE ON CONTRAST, SIZE OF OB- 
JECT, AND ADAPTION BRIGHTNESS] Die Abhan- 

gigkeit der Erkennbarkeit von Objekten durch das 

menschliche Auge vom Kontrast, von der Objekt- 

grosse und von der Adaptionsleuchtdichte. —Natur- 
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wissenschaften (Berlin), 46 (23): 645. Dec. 1959. 
In German. 


In previous studies the recognizability of objects 
was measured by the error percentage of a series 
of tests and was found to be a function of diameter 
of the object and contrast. This functional connec - 
tion was formulated mathematically for a constant 
brightness. The restriction to a constant brightness 
limited the applicability of the formula and, there- 
fore, experiments were made and theoretical con- 
siderations applied to find an expression for the 
Simultaneous functional relation between error per- 
centage, diameter of disk-shaped objects, and bright- 
ness. A rather complicated formula expressing this 
relationship is presented. 


9294 
Kulp, C. M., 1959 


and G. E. Rowland 
DAYLIGHT VISUAL TARGET DETECTION: A 
SEARCH AND REVIEW OF THE LITERATURE.— 
Rowland and Co., Haddonfield, N. J. (Contract N156- 
37937); issued by Naval Air Material Center. Air 
Crew Equipment Lab., Philadelphia. Pa. (Project no. 
TED NAM AE-42222, Part 1). Report no. NAMC- 
ACEL-408, Aug. 10, 1959. [135] p. AD 225 885 


A bibliographic review is presented of the prob- 
lems of visual detection of aircraft in flight. (476 
references) 


9295 
Kurke, M. I. 1959 


OPTICAL SYSTEM DESIGN AND THE "EMPTY 
FIELD".—Human Factors, 1 (3): 72-74. Aug. 1959. 


An experiment was performed to explore equip- 
ment design parameters for overcoming the accom- 
modation disturbances in untextured visual fields 
which have been observed at high altitudes, and which 
have been reproduced under laboratory conditions. 
Under controlled field conditions, however, the phe- 
nomenon could not be elicited. (Author's abstract) 


9296 
Lovekin, L. G., 1959 


and M. R. Chandler 
THE RANGE OF NORMAL FOR VISUAL FIELDS BY 
FLICKER FUSION.-——A.M.A. Arch. Ophthalmol., 62 
(4): 588-598. Oct. 1959. 


Presented are the range and distribution curves for 
flicker fusion frequency with test objects of 0.5, 1.5, 
and 2.0 degrees for the center, eight areas in the 10- 
degree perimeter, nine areas in the 17.5-degree per- 
imeter, and eight areas in the 25-degree perimeter. 
A total of 26 areas were studied for each field with 
51 normal subjects (102 eyes). Easily procurable ap- 
paratus was used under specified and easily repro- 
ducible conditions. Figures are included for high, 
low, median, mean, standard deviation, mode, and av- 
erage difference between high and low of flicker iu- 
sion frequencies expressed in cycles per second. An 
attempt is made to corroborate with the data known 
or suspected relationships between flicker fusion and 
age, pupillary opening, cigarette smoking, and ocular 
dominance. (Authors' summary) 


9297 
Ludvigh, E., 1958 


and James W. Miller 
STUDY OF VISUAL ACUITY DURING THE OCULAR 
PURSUIT OF MOVING TEST OBJECTS. I. INTRO- 
DUCTION.— Jour. Optical Soc. America, 48 (11): 
799-802. Nov. 1958. 

















9298-9302 


The apparent movement of a test object was pro- 
duced by rotating a mirror in the desired plane of 
pursuit by means of a wheel-and-disk-type variable 
speed drive. The range of angular velocities utilized 
was 10° to 170°/second at the nodal point of the 
tested eye. Visual acuity deteriorated markedly and 
significantly as the angular velocity of the test ob- 
ject was increased. Individuals possessing similar 
static acuity may differ significantly in their dynamic 
visual acuity. The possible causes for the observed 
deterioration of acuity are discussed and it is con- 
cluded that imperfect pursuit movements of the eye 
result in a continued motion of the image of the ret- 
ina. This motion results in reduced intensity con- 
trast, which is a factor in producing loss in acuity. 
(Authors' abstract, modified) 


9298 

Luria, S. M. 1958 
ABSOLUTE THRESHOLD FOR EXTREMELY 
WIDE FIELDS.—Jour. Optical Soc. America, 
48 (12): 884-886. Dec. 1958. 


The absolute visual threshold for an area 40° by 
100° visual angle at a color temperature of 2050° 
K. was obtained for seven observers. Two condi- 
tions were used: turning the light on and turning 
the light both on and off before a judgment was 
made. The average threshold for the six observers 
in the 24-36 year age range was 2.35 log uwuL 
(micro-micro lamberts). No difference in threshold 
was found between the two conditions. High rank 
order correlations were found between threshold 
(wuL) and size of the dark-adapted pupil and be- 
tween threshold (trolands) and age. (Author's 
abstract) 


9299 
Luria, S. M., 1960 
and I. Schwartz 

VISUAL ACUITY UNDER RED VS, WHITE IL- 
LUMINATION.—Naval Medical Research Lab., 
New London, Conn. (Project Report no. MR005.14- 
1001.01.10). Report no. 326 (Vol. 19, no. 1), 
Jan. 14, 1960. iii+8 p. 


The central acuity of three observers was tested 
under three photopic levels (11.2, 1.2, and 0.34 
foot-Lamberts) of red and white illumination. The 
results indicate a small decrease in acuity under 
red light. For practical purposes, however, this 
is of little importance as long as illumination is 
changed from white to red at the same intensity. 


9300 
Macworth, J. F., 1958 
and N. H. Mackworth 
EYE FIXATIONS RECORDED ON CHANGING VISUAL 
SCENES BY THE TELEVISION EYE-MARKER.— 
Jour. Optical Soc. America, 48 (7): 439-445. July 
1958. 
By the use of television techniques it is possible 

to record the position of a man's gaze upon a picture 
of the scene at which he is looking. The corneal 
reflection of a light is picked up by a television 
camera, which magnifies the movement of the spot 
about 100 times. The scene at which the man is 
gazing is provided by a second television camera, 
and the corneal reflection is superimposed upon 
another television monitor also showing the same 
scene. By suitable calibration, this spot can be 
made to lie upon that part of the scene being re- 
garded and the accuracy with which this can be done 
within one or two degrees. Thus it is possible to 

see where a man is looking at any moment, and 
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simultaneously to record the composite eye-scene 
picture by means of a motion picture camera. In 
addition to its practical uses, this method is partic- 
ularly useful for answering such general questions 
as whether a subject always sees what he is directly 
looking at, what kind of cues catch his attention when 
he is searching, and what sort of changes in a display 
catch his attention. It is primarily intended for use 
with a moving display, as it records the point of 
view directly on to each state of the display. Suc- 
cessive glances therefore indicate the order in which 
particular parts of complex displays are selected, 
as well as the exact moment at which the gaze 
changes to a new position. 


9301 
Makarov, P. O. 1958 
and M. I. Venslauskas 

[THE DEPENDENCE OF THE CRITICAL INTER- 
VAL FOR DISTINCT COLOR VISION IN MAN ON 
THE INTENSITY, DURATION , AND LOCATION OF 
THE STIMULUS] Zavisimost' kriticheskogo inter- 
vala diskretnosti tsvetovogo zreniia cheloveka ot 
sily, dlitel'nosti i prostranstva stimula. —Biofizika 
(Moskva), 3 (6): 693-697. 1958. In Russian, with 
English summary (p. 697). 

English translation: DEPENDENCE OF THE 
CRITICAL INTERVAL FOR DISTINCT COLOUR 
VISION IN MAN ON THE STRENGTH, DURATION 
AND SPATIAL DISTRIBUTION OF THE STIMULUS. 
—Biophysics (New York: Pergamon Press), 3 (6): 
655-659. Nov. 1959. 

The main phenomena of vision, such as excitability, 
functional lability, refractivity, and reactivity, which 
are encountered in the visual analyzer, are consid- 
ered to be related. The excitability is determined 
by the duration and retinal location of the stimulus, 
as well as the threshold stimulus required. Lapique's 
theory of chronaxy has been extended and revised in 
the chronotope theory, where the excitability of the 
reaction is determined by the stimulus intensity, the 
duration, and the retinal area. Foveal and parafo- 
veal stimuli of wavelengths 620-690 and 500-565 
millimicra (red and green) were tested on subjects 
with normal vision between the ages of 20 and 25 
years. It was determined that the critical interval 
for discrete vision depends on all three variables of 
the theory. 


9302 
Ments, M. v. 1961 


THE SENSITIVITY PERFORMANCE OF THE EYE, 
IN THE PRESENCE OF VARIOUS LIMITING MECH- 
ANISMS OF DIFFERENT ORIGIN. — Optica acta 
(London), 8 (4): 313-322. Oct. 1961. 


The eye is able to distinguish two neighboring 
domains of comparable luminance only if the sig- 
nal to noise ratio, under well specified conditions, 
exceeds a certain minimum value. The noise can 
be due to different sources. The class. of cases, 
wherein the statistical fluctuations in the number 
of messages sent from the retina inwards set a 
natural limit to perceptibility, has received ample 
attention. In looking at a scene with the aid of an 
intermediate device (e.g. an image intensifier), at 
least two other phenomena may still restrict the 
perceptibility. The first phenomenon is a kind of 
amplifier noise, manifesting itself as a noise back- 
ground on the ultimate viewing screen. The second 
phenomenon is the occurrence of a low number of 
events in one of the intermediate stages of the 
compound vision process in question. These two 
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kinds of noise are elucidated and the sensitivity 
performance of the eye in their presence is cal- 
culated. (Author's abstract) 


9303 
Mercier, A., 1959 

G. Perdriel, and P. Ganas 
[VISION IN LOW-ALTITUDE AND HIGH-SPEED _ 
FLYING] La vision dans le vol a basse altitude et a 
grande vitesse. —Médecine aé¢ronautique (Paris), 14 
(1): 15-24. 1959. In French, with English summary 
(p. 24). 

From the 271 answers to a questionnaire sent to 
test, fighter, and reconnaissance pilots and to all- 
weather fighter navigators, the authors conclude that 
low-altitude, high-speed flying does not precipitate 
a noticeable visual fatigue, but generates a nervous 
tension which, added to the effects of turbulence, 
could impair the visual function. Vision is impaired 
by the increasing speed of scanning while sensory 
perception remains relatively slow. Reading the in- 
strument panel or the map is almost impossible and 
the fatigue of accommodation is manifested, espe- 
cially among radar navigators. Low-level obstacle 
jumping (impossible to jets) has no influence on vi- 
sion. Detection and identification of an aircraft from 
a distance of 4.5 km. is often difficult. Goggles are 
easily fogged because of the elevated cabin tempera- 
ture, especially if the oxygen mask is improperly ad- 
justed. Vibrations, although usually rare, affect vi- 
sion andoften cause the flyers to returnto higher alti- 
tudes. During night flying, watching the instruments 
impairs retinal adaptation and increases visual fa- 
tigue. (Authors' summary, modified) 


9304 
Metcalf, R. D. 1959 
and R. E. Horn 
VISUAL RECOVERY TIMES FROM HIGH-INTENSITY 
FLASHES OF LIGHT.—Aero Medical Lab., Wright 
Air Development Center, Wright-Patterson Air Force 
Base, Ohio (Project no. 6332, Task no. 77653). WADC 
Technical Report no. 58-232, Oct. 1958. 10 p. 
AD 205 543 
Also published in: Amer. Jour. Optometry, 36 (12): 
623-633. Dec. 1959. 


A high-intensity carbon arc was used as a light 
source to determine the course of visual recovery 
after exposure to intense light, similar in nature to 
that which might be encountered, for example, in the 
vicinity of a nuclear detonation. Four subjects were 
exposed for 0.1 sec. to a source subtending 3°58" at 
the eye and with a luminance up to 15 x 106 foot-lam- 
berts. Recovery time plotted against illunmiuation at 
the eye and source brightness produced a straight 
line curve in a semilog plot. Extrapolation to the es- 
timated burn threshold indicates a maximum time of 
170 seconds to discriminate a brightness contrast 
comparable to reading red-lighted aircraft instru- 
ments. Recovery times to other brightness levels are 
also indicated. (From the authors’ abstract) 


9305 

Miller, Earl F. 1958 
EFFECT OF BREATHING 100 PER CENT OXYGEN 
AT ATMOSPHERIC PRESSURE UPON THE VISUAL 
FIELD AND VISUAL ACUITY.—U. S. Naval School 
of Aviation Medicine, Pensacola, Florida (Research 
Project NM 12 01 11, Subtask 11). Report no. 1, 
March 11, 1958. ii+14 p. . 

Also published in: Jour. Aviation Med., 29 (8): 

598-602. Aug. 1958. 
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Central and peripheral visual field and visual acuity 
for white and colored targets were measured by tan- 
gent screen, perimeter, and Clason acuity meter in 6 
subjects breathing air or 100% oxygen. Oxygen 
breathing was found to produce no significant depres- 
sion or constriction of the central field, and no sector 
defects. No significant changes were observed in the 
size of the blind spot, central acuity, or peripheral 
sensitivity at 5 and 10 degrees. It is concluded that 
oxygen breathing for up to + hours has no detrimental 
effect on vision at angles of 0 to 60 degrees. 


9306 
Miller, Efarl] F. 1959 


EFFECT OF EXPOSURE TIME UPON THE ABILITY 
TO PERCEIVE A MOVING TARGET.-—Naval School 
of Aviation Medicine, Pensacola, Fla. (Research 
Project No. NM 17 01 11, Subtask 2, Report No. 2). 
Jan. 6, 1959. ii+9 p. AD 216 125 


Sixty-six naval aviation cadets were tested to de- 
termine the effect of duration of observation upon the 
ability to perceive a rapidly moving target (110° /sec. 
angular velocity). It was found that visual acuity, on 
the average, improved markedly from about 20/300 
to 20/40 as the duration of exposure was increased 
from 200 to 820 msec. In dividual differences in 
performance was greatest at approximately 300 msec. 
and decreased progressively above and below this 
duration. (Author's abstract) 


9307 
Miller, Earl F. 1958 


EVALUATION OF CERTAIN VISUAL AND RE- 
LATED TESTS. V. RETINAL RIVALRY.—U. S. 
Naval School of Aviation Medicine, Pensacola, 
Florida (Research Project NM 14 01 11, Subtask 6). 
Report no. 5, Aug. 11, 1958. ii+8 p. 


The habitual and accelerated retinal rivalry rates 
as tested by Renshaw were distributed in a normal 
manner among 112 naval aviation cadets. On the 
average, the subjects could increase voluntarily their 
rate of alternation by a significant amount (about 
nine cycles per minute). A low test-retest reliability 
was found for both the habitual (r = +.02) and accel- 
erated (r = +.18) rivalry rate tests. Individuals with 
extremely low alternation rates which remained in 
the same range when retested did not differ sig- 
nificantly in their stereopsis thresholds from those 
manifesting the rates considered near optimal. 


9308 
Miller, Earl F. 1959 


EVALUATION OF CERTAIN VISUAL AND RE- 
LATED TESTS. VI. SPECIAL PHORIA TESTS. — 
U. S. Naval School of Aviation Medicine, Pensacola, 
Fla. (Research Project No. NM 14 01 11, Subtask 6). 
Report No. 7, July 7, 1959. ii+24 p. 


The four special tests of measuring the relative 
position of the eyes (Vernier Alignment, Monocular 
Projections, Phoria-Monocular Field, Phoria- 
Binocular Field) were compared with two standard 
tests of phoria (Risley prism and Maddox rod) and 
with each other. It was found that there were some 
significant differences, but in several instances no 
differences existed among the tests with respect to 
variability and average scores. Correlations among 
the tests were moderate to moderately high, and, in 
most cases, were essentially the same. In addition, 
no real differences in test-retest reliability were 
found. It was concluded that the special tests did 
not provide any information of diagnostic value that 
could not be obtained by certain standard clinical 
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tests which have the advantage of a more accurate illumination when the test object is stationary, visual 
control of accommodation and the elimination of acuity is substantially benefited by increases up to 
proximal convergence. (Author's summary) 125 footcandles when the observer is rotated. This 
corroborates earlier findings reported by Ludvigh. 
9309 (Author's abstract, modified) 
Miller, J. W. 1960 
THE EMPTY VISUAL FIELD IN THE LABORATORY 9312 
AND IN THE AIR.—Naval Research Rev. (Washing- Miller, James W.., 1958 
ton), 1960 (July): 1-6. July 1960. and E. Ludvigh 
The characteristics of the Ganzfeld (an illuminated VISUAL DETECTION IN A UNIFORMLY LUMINOUS 
field containing no visible objects) were studied in FIELD.—Jour. Aviation Med., 29 (8): 603-608. Aug. 931 
laboratory experiments and in an experiment in which 1958. Mi 
the visibility of aircraft was determined in the air, An apparatus was developed to provide a method [ 
with and without artificial contrails (smoke streams). for the quantitative evaluation of visual sensations 
Under laboratory conditions the subjects experienced experienced in a homogeneous visual field. The ap- ( 
difficulties in locating targets in an empty visual paratus consists of a clear plexiglas double-walled t 
field. Also, the targets would fade out or disappear cylindrical annulus containing a liquid fogging solu- ( 
when located. In general, as the size of the test ob- tion through which is viewed an unobstructed uni- 
ject increased, the time needed to locate it decreased. formly illuminated white field. The fluid contained t 
The probability of locating the target in a given time in the annulus is a water solution of monodisperse 4 
interval decreased as the length of time spent search- polystyrene latex which reduces the visual acuity of ; 
ing increased. This coincided with subjective feel- normal individuals to approximately 20/60. Test ob- | 
ings of increased disorientation. In field investiga- jects may be moved across the field at a minimum ; 
tions the use of artificial contrails increased the distance of 10 feet at velocities ranging above 50 de- 
visibility range from 8 mi. to 20-24 mi. for F11F air- grees per second. Experiments were conducted to . 
craft using other than a head-on approach. The determine the time interval required to detect the : 
smoke was of little value for a direct head-on course. presence of a stationary black spot as a function of 8 
In the latter case the plane was not sighted until it size and location in the visual field. It was found that " 
was at a distance of only 2.5 to 3 mi. in many cases subjects reported the appearance of a 
test object when none had been presented, and that 
ll Lw 1959 actual test objects subtending a visual angle greater 931 
aan E J. Ludvigh than a (10 — beeen gg ied a aa 
as peared to disappear after being located. Time o' 
TIME REQUIRED FOR DETECTION OF STATIONARY location for objects in the poe de of the field aver- M 
po cee ap a pearing IN aged 130 seconds for objects subtending an angle of A 
mont sare pots ceeg - Inst. Detroit. Mich 10 minutes, 28 seconds for objects subtending 22 
: PEEGS Se a. WEEN, — ‘ minutes, and 9 seconds for objects subtending 37 w 
(Contract Nonr-568(00)); and Naval School of Aviation minutes. Location time was significantly reduced by O! 
Medicine, Pensacola, Fla. (Joint Research Project placing large rings around the test object at varying ve 
No. NM 17 01 99, Subtask 2). Report no. 15, May 26, distances between the object and observer. It is con- (2 
1959. ii+18 p. cluded that accommodation is not a major causative c. 
An investigation was made of the detection of sta- factor in the long acquisition time occurring in a Si 
tionary and moving objects in a homogeneous visual homogeneous field. It is suggested that the effect of of 
field. It was found, as expected, that the larger the the rings may be due to restriction of the region of T 
objects the sooner they were detected. It was shown, search, or fundamental alteration of the mode of vis- ne 
however, that objects over six times threshold size ual response as a result of the presence of visible us 
required an average of 20 to 30 seconds to locate. It detail. ou 
is assumed that search is carried out in a series of fa 
discrete acts but that the total absence of visible de- 9313 su 
tail prevents any systematic procedure from operat- Mori, G. F., 1960 
ing efficiently. The gross inefficiency of search is and L. Ronchi 
said to be the cause of the long acquisition times ON THE PERCEPTION OF INCOMPLETE BORDERS. 9317 
found. Probability functions were found to corrobo- —Atti della Fondazione Giorgio Ronchi (Firenze), Nocc¢ 
rate this hypothesis in that the experimental data did 15 (4): 1-14. July-Aug. 1960. 
not fit the hypothesis incorporating the assumption of A group of incompletely bordered figures (consist- A 
a systematic search. (Authors' abstract) ing of portions of either contrasting borders or NI 
9311 demarcation lines) were examined under various 
te a 1958 pee oe et gree ope pg raagpan A er in Hd 
’ : order to test the role of the retina in the discern- 
Sauter cr alaeaies onan a. ie ment of contrast. It is determined that retinal action | 
ie is a unifying or grouping process in perception. (ne 
FECTS OF DIRECTION OF MOVEMENT, RELATIVE \ 
MOVEMENT, AND ILLUMINATION. —Jour. Optical 9314 yn 
Soc. America, 48 (11): 803-808. Nov. 1958. Mote. F. A 1961 pe 
It was demonstrated that the manner in which vis- D. a Grant and G. K. Hoffman po 
ual acuity deteriorates as the angular velocity of the THE EFFECT. OF BRIEF FLASHES OF LIGHT to 
test object increases is similar regardless of UPON PERIPHERAL DARK ADAPTATION. — or 
whether the motion is produced by moving the target : : 
vertically, horizontally, or by rotating the observer Jour. Gen. Psychol., 64 (2): 233-244. April 1961. 7 
in a horizontal plane. Individuals having a low acuity Two subjects were exposed to visual stimulation a 
threshold in the vertical plane of movement will be in 25 combinations of luminous intensity (197.5 to a 
likely also to have a low threshold in the horizontal 3160 millilamberts) and flash duration (0.1 to 2.0 pr 
plane. Although 5 to 10 footcandles may be sufficient sec.) four times each. As intensity, or duration, 
178 
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or both, were increased, the visual threshold rose 
and the time required to reach the final dark- 
adapted threshold increased. Luminous intensity 
affected the threshold value more than did the 
flash duration. The periods required to reach the 
final dark-adapted thresholds varied from approxi- 
mately 5 to 15 minutes. (Authors' summary, modi- 
fied) 


9315 

Miller, W. 1961 
[CONTRIBUTION TO THE MEASUREMENT OF 
CORTICAL TIME] Beitrag zur Messung der Corti- 
calzeit. —— Albrecht von Graefes Archiv fiir Oph- 
thalmologie (Berlin), 163 (5): 464-480. 1961. In 
German. 


Measurements of the cortical time (time between 
the beginning of a light stimulus and appearance of 
an electric response in the occipital cortex) in nor- 
mal individuals gave the following times for the 
onset of different waves: (1) beginning of b-wave, 
33 milliseconds; (2) b-culmination of b-wave, 33 
milliseconds; (3) culmination of c, 100-133 milli- 
seconds; and (4) culmination of d, 150-200 milli- 
seconds. In subjects with pathological conditions 
of the eye the cortical times were often lengthened. 


9316 

Nachmias, J. 1958 
BRIGHTNESS AND VISUAL ACUITY WITH INTER- 
MITTENT ILLUMINATION .—Jour. Optical Soc. 
America, 48 (10): 726-730. Oct. 1958. 

Data on perceived brightness and visual acuity 
were obtained under essentially identical conditions 
of steady and intermittent illumination, using long 
exposures (up to 45 seconds) as well as brief ones 
(250 milliseconds). Flicker frequencies down to 8 
c.p.s. and light-time fraction to 0.083 were 
sampled. By taking into account the exact duration 
of the test exposures, a more general form of 
Talbot's law was derived, which fits all the bright- 
ness matches obtained. When this new equation is 
used as a yardstick, intermittent illumination turns 
out to be less efficient than steady illumination so 
far as visual acuity is concerned for brief expo- 
sures. (Author's summary, modified) 


9317 
Nocoletti, I., 
and L. Ronchi 

A COMPARISON BETWEEN BLUE AND GREEN 
NEGATIVE OFF-RESPONSES RECORDED FROM 
HUMAN EYE.—Atti della Fondazione Giorgio Ronchi 
(Firenze), 15 (6): 634-641. Nov.-Dec. 1960. In 
English. 


1960 


The slope of the intensity function relative to the 
(negative) blue off-response was found to be greater, 
in absolute value, than the slope of the green inten- 
sity function. Such an effect is discussed in terms 
of current views on retinal mechanisms. The study 
of the variability in shape of the off-responses brings 
to the conclusion that the single response is of little 
or no meaning at all, for representing a given re- 
sponse situation, but a number of responses are re- 
quired, from the same subject, and their character- 
istics should be classified according to a dimorphic 
model, such as that suggested in the text. (Authors' 
summary) 
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9318 
Noorden, G. K. von, 
and H. M. Burian 

VISUAL ACUITY IN NORMAL AND AMBLYOPIC 
PATIENTS UNDER REDUCED ILLUMINATION. I. 
BEHAVIOR OF VISUAL ACUITY WITH AND WITH- 
OUT NEUTRAL DENSITY FILTER.—aA.M.A. Arch. 
Ophthalmol., 61 (4): 533-535. April 1959. 


Visual acuity was measured with and without the 
use of a neutral filter in patients with normal eyes, 
with squint amblyopia, and with reduced visual acu- 
ity due to retinochoroidal or optic nerve lesions. 
While the normal group showed a constant reduction 
of visual acuity, vision was only slightly reduced, 
remained the same, or even improved in the group 
of patients with squint amblyopia. The group with 
organic amblyopia showed a marked reduction of 
visual acuity. From a practical standpoint, applica- 
tion of the neutral-filter test can be of value in de- 
termining in doubtful cases whether or not an am- 
blyopia is of pathologic or functional origin. 
(Authors' summary, modified) 


1959 


9319 
Paerisch, M. 1961 


[CONSTANCY OF THE ACCOMMODATION RANGE 
UNDER TWO DIFFERENT STRESS CONDITIONS] 
Konstanz der Akkommodationsbreite unter zwei 
verschiedenen Belastungsbedingungen. —— Acta bio- 
logica et medica germanica (Berlin), 6 (5): 420- 
427. 1961. In German, with English summary 

(p. 427). 

Accommodation facility was studied in 26 sub- 
jects by Purkinje-lens pictures during the course 
of a work week, and in rifle men after training on 
the range and after shooting matches. No decrease 
of accommodation caused by fatigue could be found. 
With higher errors of refraction a fatigue effect 
cannot be excluded. Differences between emme- 
tropic and hypermetropic vision result when accom- 
modation is interpreted as an oscillation process. 
With normal vision the initial and final stages of 
oscillation are damped aperiodically, with hyper- 
metropes they occur as undamped oscillations. It 
is suspected that with a given level of light density 
in the field of vision the accommodation is kept 
constant also under stress conditions. (Author's 
summary) 


9320 

Pazera, E. E. 1960 
DEVELOPMENT OF A HEAD-MOUNTED CAMERA 
FOR RECORDING PILOTS' EYE MOVEMENTS. — 
Federal Aviation Agency. Test and Experimentation 
Div., Atlantic City, N. J. Task Assignment no. 59- 
205.9, March 1960. [27] p. PB 171 506 


Methods used previously for evaluating visual per- 
formance proved inadequate due to limited accuracy 
and to limited space in the cockpit for the installation 
of the instrumentation involved. To fulfill the need 
for a satisfactory method of evaluating visual per- 
formance, a compact, head-mounted camera was de- 
veloped which records simultaneously the pilot's eye 
movements and a portion of the field of view in the 
direction in which his head is pointed, thereby per- 
mitting not only the direction of sight to be deter- 
mined but the actual point of interest as well. The 16- 
millimeter movie camera in its present state of de- 
velopment weighs 4.5 pounds and is capable of record- 
ing 16 minutes of activity at 4 frames per second. 
(Author's summary) 
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9321 
Peckham, R. H., 1959 
and W. M. Hart 
RETINAL SENSITIVITY DURING PHOTOPIC ADAP- 
TATION. —Eye Research Foundation, Bethesda, Md. 
(Contract Nonr 2750(00)). Technical Report no. 1, 
Oct. 12, 1959. ii+18 p. AD 228 069 


Repetitive and alternating low-contrast stimuli 
were used against a controlled background of equiva- 
lent luminance to permit an estimate of retinal sen- 
sitivity by recording the frequency of the perception 
of scintillation in the stimulus area. A series of eight 
experiments were performed, with the following con- 
clusions: (1) Standard procedure to determine con- 
trast and range should only include each eye at 5% 
contrast, for two ranges, medium and high. (2) Well- 
fitting curves can be found for each range tested, al- 
though the curves show separate functions. (3) Ex- 
cess binocular sensitivity must represent a synaptic 
or neurological function proximal to the optic chias- 
ma. (4) The data are internally consistent. (5) The 
reduction of brightness requires longer stimulus. 

(6) In bright luminance, any reduction of sensitivity 
can be compensated by pupil size. (7) Retinal sensi- 
tivity is unchanged in a shift from dim to moderate 
luminance, once the response commences. (8) Youn- 
ger subjects have definitely superior retinal sensi- 
tivity than do older subjects. 


9322 

Peimer, I. A. 1958 
[ELECTROPHYSIOLOGICAL STUDY OF THE ACTION 
OF STRONG LIGHT FLASHES OF BRIEF DURATION 
ON THE RETINA AND BRAIN OF MAN AND RAB- 
BIT] Elektrofiziologicheskoe issledovanie deistvia 
kratkovremennykh sil'nykh vspyshek sveta na 
setchatku glaza i mozg cheloveka i krolika. — Biofi- 
zika (Moskva), 3 (1): 52-61. 1958. In Russian, with 
English summary (p. 61). 

English translation: AN ELECTROPHYSIOLOGI- 
CAL INVESTIGATION OF THE EFFECTS OF BRIEF 
STRONG FLASHES OF LIGHT ON THE RETINA AND 
BRAIN OF MAN AND RABBITS.—-Biophysics (New 
York: Pergamon Press), 3 (1): 47-56. [1958?]. 


Fifteen test subjects and ten rabbits were exposed 
to strong light flashes of 2 msec. duration. The light 
source was an impulse lamp placed at a distance of 
1-2 m. from the eye. In the electroretinogram the 
first response to a light flash is a deep negative po- 


tential a, with a latent period of 0.005 sec.; thereafter 


a positive potential b appears, followed by a slow 
negative potential c; and an afterpotential cg. The 
negative components a and c are retained during the 
flashes in the presence of normal illumination and 
after light adaptation, while the positive component b 


declines sharply and increases in the dark. The elec- 


troencephalographic changes induced by flashes dif- 
fer from normal EEG recordings after intermittent 
illumination only quantitatively. 


9323 

Perdriel, G. 1960 
[APPLIED ASPECTS OF THE OPHTHALMOLOGIC 
SELECTION OF FLYING PERSONNEL] Les as- 
pects actuels de la sélection ophtalmologique du 
personnel navigant. —— Revue des Corps de santé 
des armées (Paris), 1 (5): 691-700. Oct. 1960. In 
French, 


The harmful effects of high-speed flight on ster- 


eoscopic vision, color vision, and visual acuity, 
and the effects of contrast, glare, and empty-field 
myopia in high-altitude flight have necessitated 
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rigorous selection standards for airmen in order 
to eliminate susceptible individuals, Recommended 
standards for the selection of flight personnel in- 
clude: (1) a visual acuity of 20/20, tested with 
the use of a cycloplegic; (2) astigmatism less than 
.75 diopters; (3) absence of heterophoria, except 
in certain cases when chamber decompression has 
no persistent effect on vision after treatment; (4) 
a satisfactory electroretinogram; and (5) satisfac- 
tory night vision, visual field, and resistance to 
glare, 


9324 
Perdriel, G. 1961 


[VISUAL PROBLEMS POSED BY THE DEVELOP- 
MENT OF THE AERONAUTICAL TECHNIQUE] 
Problémes visuels posés par le développement de la 
technique aéronautique. —— Médecin de réserve 
(Paris), 57 (3): 81-84. May-June 1961. In French. 


With the advent of modern high-altitude, high- 
speed flight many visual problems have been en- 
countered, such as difficulties in perception, re- 
tardation of the visual act, space myopia, and 
angiospastic central retinopathy. High accelerative 
forces cause black-out and red-out; changes in 
luminance and solar radiation cause difficulties in 
instrument reading, and ultraviolet rays produce 
corneal and conjunctival disorders. Ocular protec- 
tion of the aviator may be by indirect means, such 
as use of an anti-g suit for retardation of black- 
out. The eyes of fighter pilots cannot easily be 
protected by eyeglasses because of their incompat- 
ibility with cumbersome face equipment; therefore, 
visors attached to helmets are recommended. 


9325 

Pitts, D. G. 1960 
TRANSMITTANCE OF THE VISIBLE SPECTRUM 
THROUGH THE COMPONENTS OF THE BOVINE 
OCULAR MEDIA.—Wright Air Development Division 
Life Support Systems Lab., Aerospace Medical Div., 
Wright-Patterson Air Force Base, Ohio (Project no. 
7165, Task no. 71839). WADD Technical Note no. 60- 
227, Dec. 1960. iii+15 p. 


A method is presented in which a Beckman model 
B spectrophotometer is used for the measurement of 
the transmittance of the visible spectrum through the 
bovine eye media. The procedures used for the vari- 
ous media show that the largest amount of the visible 
spectrum was absorbed by the lens. Increasingly 
smaller amounts of spectral absorption occurred in 
the cornea, the vitreous, and the aqueous humor. A 
comparison of the calculated component media trans- 
mittance with the total eye transmittance reveals less 
than 2% difference. The difference is attributed to the 
additional backscattering of the various components. 
Bovine media transmittance data and the rabbit trans- 
mittance data of Kinsey show a remarkable likeness, 
the differences being attributed to globe size. (Au- 
thor's abstract) 


9326 
Pitz, G. F., 1961 

L. W. Gregg, and H. W. Karn 
RESPONSE TENDENCIES IN THE VISUAL DETEC- 
TION OF SINGLE TARGETS. —— Perceptual and 
Motor Skills, 13 (3): 275-280. Dec. 1961. 

An attempt was made to determine the conditions 
which gave rise to differing frequencies of the two 
types of error, reporting a dot as present when it 

was not (errors of "commission") and failure to 
identify a dot which was present (errors of "omis- 
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sion"). The proportion of occurrence of dots was 
-5, and the size of the circular area in which the 
dot appeared, brightness of the dot, and duration 
of presentation were varied. The results indicated 
that at conditions of poor visibility, errors of 
omission predominated. As conditions improved, 
the proportions of each type of error became more 
alike. At some conditions of good but not perfect 
visibility, errors of commission were more fre- 
quent than errors of omission. Possible determi- 
nants of response tendencies in experiments of this 
sort were discussed. (Authors' summary) 


9327 


Polishuk, A. 1961 
EVALUATION OF HETEROPHORIA FINDINGS IN 
MILITARY AVIATION. —— Brit. Jour. Physiol. 
Optics (London), 18 (3): 153-159. July 1961. 

Over 3,000 air crew volunteers were sampled as 
to their phoria at 4 cm. and 6 meter distances, 
There was no significant difference found between 
the successful pilot trainees and the eliminated ca- 
dets. In comparing the causes of failure in the 
eliminated cadets there appeared no differences 
concerning heterophoria. It appears that hetero- 
phoria has no effect on the ability to learn to fly 
or to perform the maneuvers and flight procedures 
in handling modern military aircraft. 


9328 

Potter, B. 1961 
THE PERCEPTION OF RELATIVE MOVEMENTS 
OF ILLUMINATED OBJECTS ALONG THE VISUAL 
AXIS. —— Brit. Jour. Physiol. Optics (London), 
18 (2): 117-124. April 1961. 


Twenty observers viewed binocularly under 
glare conditions four targets constructed of strips 
of reflector tape, 0.56 cm. wide, on a matt black 
background: (1) 8.9 cm.-long vertical line, (2) 

8.9 cm.-long horizontal line, (3) a square of four 
strips of 8.9 cm. length enclosing a dark area, 
and (4) a rectangle 8.9 cm. horizontally x 1.65 cm. 
vertically enclosing a dark area. The subject re- 
ported whether he saw the target moving away from 
him, toward him, or whether it remained station- 
ary. Results were: (a) an approaching target was 
detected after a smaller movement than a re- 
treating target, (b) detection of both targets which 
consisted of enclosed areas was superior to that 
of line targets, and (c) movement of a square was 
detected more readily than a rectangle. Supple- 
mentary experiments investigating the effect of 
keeping the apparent size constant, and varying 
the brightness of the target indicated that bright- 
ness is an important clue; however, other clues 
may be present. 


9329 
Ronchi, L., 1961 
and G, F. Mori 

ON THE COURSE OF PERCEIVED PATTERN AT 
TWILIGHT LUMINANCES, I. SMALL CIRCULAR 
GREEN SPOT IN EXTRAFOVEAL VISION,—Atti 
della Fondazione Giorgio Ronchi (Firenze), 16 (2): 
139-147, March-April 1961. In Italian, with English 
summary (p. 139). 


A small green circular spot (12 min. arc) was 
projected 7° nasal in the center of an adapting field 
2-1/2 deg. diam. The exposure time relative to the 
Spot was limited (60 msec. ), while that relative to 
the adapting field was unlimited. The task consisted 
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in specifying the perceived pattern under the impov- 
erishment of viewing conditions. The transition 
from the perception of the circle as such to the mere 
light perception corresponds to the appearance either 
of an irregular pattern with fuzzy contours, or of a 
small point. Just in this transition range, the "dou- 
ble patterns" are likely to occur, consisting of a 
pair of the above described patterns well separate in 
space. In addition, the said patterns may appear 
either as steady or as (illusory) moving, and often 
they are localized out of the center of the adapting 
field. (Authors' summary) 


9330 

Ronchi, L. 1959 
MAY OCULAR TREMOR EVOKE FLICKER SENSA- 
TION ?——Atti della Fondazione Giorgio Ronchi 
(Firenze), 14 (2): 140-141. March-April 1959, In 
English. 


When a field containing large dark stripes sepa- 
rated by thin, parallel, luminous stripes is presented 
to the eye, a flicker sensation is noticed. Two con- 
ditions are required for the flicker sensation: high 
contrast, and adaptation to light. The sensation is 
more evident in extrafoveal vision. Ocular tremor 
is the possible cause of the observed flicker sensa- 
tion. Since the flicker sensation is evident only in 
eyes well-adapted to light, the cones of the eye must 
play a role. The suggestion that ocular tremor 
evokes flicker sensation does not contradict the cur- 
rent opinion that tremor cannot produce flicker, in 
that previous authors probably refer to the fovea and 
not the light-adapted periphery. 


9331 

Ronchi, L. 1958 
ON THE ELECTRICAL RESPONSE OF THE HUMAN 
EYE TO RED STIMULI OF DIFFERENT TIME DIS- 
TRIBUTION OF LUMINANCE,—Jour. Optical Soc. 
America, 48 (7): 437-438. July 1958. In English. 


The responses to red stimuli presenting different 
distributions of time luminance are compared by 
means of the electroretinogram. The height of the 
xX wave seemed to be independent of time distribution 
of the light stimulus while the height of the b wave 
was greater, the greater the time of variation of the 
luminance. The latencies to peak of both waves were 
greater with a slowly rising stimulus than with a 
steep stimulus. (Author's abstract, modified) 


9332 

Ronchi, L. 1960 
ON THE FACTORS WHICH AFFECT THE PER- 
FORMANCE OF A RADAR OPERATOR, II. RECOV- 
ERY OF CONTRAST SENSITIVITY AFTER PRE- 
ADAPTATION TO STIMULI OF VARIOUS SPECTRAL 
COM POSITIONS,——aAtti della Fondazione Giorgio 
Ronchi (Firenze), 15 (3): 272-282. March-May 1960. 
In English. 

The recovery of contrast sensitivity subsequent to 
the pre-adaptation to a given stimulus is compared 
with the recovery after preadaptation to a stimulus 
obtained by adding some blue light to the above said 
stimulus. By adding some blue light to a green 
stimulus, the effectiveness of the latter is found to 
be decreased, in that a faster recovery is allowed. 
The further addition of longer wavelengths, at least 
in the amount considered by us, does not alter sub- 
stantially the previously described behavior, but 
noticeable changes are noticed when the contribution 
of intermediate wavelengths is minimized and 
shorter and longer wavelengths coexist. (Author's 
summary) 
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9333 

Rump, E. E. 1961 
THE RELATIONSHIP BETWEEN PERCEIVED 
SIZE AND PERCEIVED DISTANCE. — Brit. Jour. 


Psychol. (London), 52 (2): 111-124. May 1961. 

Two experiments are described in which subjects 
judged both the real size and the distance of ob- 
jects viewed under reduced-cue conditions. The re- 
sults provide further evidence that perceived size 
and perceived distance are not necessarily related 
in the positive linear manner that the Invariance 
Hypothesis predicts, and that therefore the pre- 
dictive value of this hypothesis is limited. Howev- 
er, some aspects of the results of the first ex- 
periment do conform to its predictions. The re- 
sults also show that the direction of the size- 
distance relationship for successive judgments by 
individual observers may be affected by their as- 
sumptions concerning the relationship, and con- 
cerning the nature of the stimulus-object, when 
stimulus-cues are reduced. (Author's abstract) 
(33 references) 


9334 
Salvi, G., 1960 
and G, Venturi 
ON THE INDIVIDUAL DIFFERENCES IN THE RE- 
COVERY AFTER GLARE,—Atti della Fondazione 
Giorgio Ronchi (Firenze), 15 (6): 642-648. Nov.-Dec. 
1960. In English. 


Recovery time after exposure to glare was deter- 
mined, taking as a variable the color of the glaring 
stimulus (yellow, white, or red), The subjects were 
classified according to their iris color, since a 
correlation is known to exist between the iris color 
and the optical density of the macula lutea pigment. 
Individuals with dark iris color recovered earlier 
after yellow glare than individuals with light blue 
irises, Recovery after yellow glare occurred ear- 
lier than that after white glare of equal luminance in 
individuals with light blue iris pigment. A similar 
difference was not observed in individuals with a 
dark iris color. The recovery after red glare does 
not seem to be correlated with the color of the iris. 
(Authors' summary, modified) 


9335 

Shvarts, L. A. 1958 
[STEADY INCREASE IN THE ABSOLUTE SENSI- 
TIVITY OF VISION] O stoikom povyshenii absoliut- 
noi chuvstvitel'nosti zreniia.——Voprosy psikhologii 
(Moskva), 4 (5): 52-62. Sept.-Oct. 1958. In Russian, 
with English summary (p. 62). 


Experiments are described in which the subjects 
were trained to recognize objects of various shapes 
and sizes under progressively decreased illumina- 
tion. During this training a new system of condi- 
tioned connections was formed, including a visual re- 
sponse to the initial presentation of stimulus, which 
modified the absolute visual sensitivity level. The 
intensity of visual stimulation, which prior to train- 
ing evoked only an impression of a light spot, now 
enabled the subject to perceive its shape. Light 
stimuli of below threshold intensity, which formerly 
were not perceived, had become barely noticeable. 

It is concluded that a steady increase in the absolute 
visual sensitivity to objects such as employed in 
these experiments takes place asa result of improve- 
ment in the regognition of the form of object. 
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9336 
Siegel, A.I., 1960 
and K. Crain 

AIRCRAFT DETECTABILITY AND VISIBILITY. I. 
VISUAL FIELDS FOR FLUORESCENT AND ORDI- 
NARY PAINTS.—Applied Psychological Services, 
Wayne, Pa. (Contract N156-38581); issued by Naval 
Air Material Center. Air Crew Equipment Lab., 
Philadelphia, Pa. (Project no. TED NAM AE-42222, 
Part 2). Report no. NAMC-ACEL-440, Sept. 28, 
1960. iv+20 p. 


This is the first of a series of studies by Applied 
Psychological Services in collaboration with the Air 
Crew Equipment Laboratory in which the effective 
stimulus properties of certain fluorescent pigments 
(red-orange, yellow-orange, and blue) are compared 
among themselves and with those of "matching" or- 
dinary pigments and white. Through visual perimet- 
ric methods, two points were measured on each of 
eight meridians: (1) that point at which the stimulus 
was first seen, usually as a gray object, as it was 
brought in from the periphery ("Outside Limits" 
measurement), and (2) that point at which the true 
color of the test object could be identified ("Inside 
Limits" measurement). For the yellow-orange flu- 
orescent and its ordinary color counterpart and for 
white, only the first of these measurements was 
made. With respect to the Inside Limits zones, the 
largest visual field was found for fluorescent blue. 
Ordinary blue, fluorescent red-orange, and ordinary 
red-orange followed respectively. With respect to 
the Outside Limits threshold, the fluorescent stimuli 
yielded larger average fields than did their ordinary 
color counterparts. (Authors' abstract) 


9337 
Siegel, A. L., 1961 
and K. Crain 
AIRCRAFT DETECTABILITY AND VISIBILITY. 
Il. THE EFFECTS OF VARYING STIMULUS CHAR- 


ACTERISTICS ON TACHISTOSCOPIC THRESHOLDS. 


—— Applied Psychological Services, Wayne, Pa. 
(Contract N156-38581); issued by Naval Air Mate- 
rial Center. Air Crew Equipment Lab., Philadel- 
phia, Pa. (Problem Assignment no, C12RMA52-16, 
Part 4, Development of Measures to Increase or 
Reduce Detectability of Naval Aircraft by Visual 


Means), Report no. NAMC-ACEL-452, May 17, 1941. 


iv+30 p. 


The shape, color, perimeter, area, and organiza- 


tion of fluorescent and ordinary paint stimuli were 
systematically varied and tachistoscopic thresholds 
obtained. Assuming stimulus "effectiveness" to be 
directly related to tachistoscopic thresholds, the 
results suggested that: (1) a single, organized, 
chromatic stimulus area was more effective than 
the same stimulus area split and the halves sepa- 


rated by some distance; (2) the greater the separa- 


tion of the chromatic parts, the less effective was 
the stimulus; (3) square-like stimuli were more 
effective than rectangular stimuli; (4) increasing 
the area of the stimulus increased the effective- 
ness of a stimulus up to a point; beyond that point 
increasing area did not increase stimulus effec- 
tiveness; and (5) the effectiveness of a combined 
dichromatic stimulus was greater than the effec- 
tiveness of any of its monochromatic elements 
taken individually. (From the authors’ abstract) 
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9338 

Siegel, A. I. 1961 
AIRCRAFT DETECTABILITY AND VISIBILITY. IV. 
DETECTABILITY OF STIMULI PAINTED WITH 
FLUORESCENT AND ORDINARY PAINTS WHEN 
VIEWED AGAINST CLEAR AND CLOUDY SKY 
BACKGROUNDS.—Applied Psychological Services, 
Wayne, Pa. (Contract N156-38581); issued by Naval 
Air Material Center. Air Crew Equipment Lab., 
Philadelphia, Pa. (Problem Assignment no. C12RM- 
A52-16, Part 5). Report no. NAMC-ACEL-460, June 
9, 1961. iv+30 p. 

The detectability of square chromatic targets and 

a white target when viewed against clear and cloudy 
sky backgrounds was investigated in order to provide 
certain of the information required as a basis for 
formulating aircraft exterior coloration recommen- 
dations. The stimuli involved were painted white, 
fluorescent yellow-orange, fluorescent red-orange, 
ordinary orange, fluorescent red-orange with a white 
center stripe, and fluorescent red-orange with a blue 
center stripe. Although the generality of the emer- 
gent data may be limited from several points of view, 
the data suggested that the stimulus of fluorescent 
red-orange with a white center stripe possessed the 
best over-all detectability. (Author's abstract) 


9339 

Simonson, E. 1958 
ADAPTATION TO GLARE.—Amer. Jour. Opthal- 
mol., 46 (3, pt. 1): 353-355. Sept. 1958. 

The course of adaptation to the glare of a 100- 
watt lamp seen in a visual field of seven degrees was 
determined by measurement of the time required for 
recognition of two superimposed wires correspond- 
ing to visual angles of 18 and 36 seconds, and by 
comparison of the minimum width of wire seen in its 
full length after a one-second glare exposure with that 
seen after full adaptation. All subjects were able to 
see the wire of 18 seconds width (the minimum pre- 
sented) within several minutes of continuous glare 
exposure. Since the average width of wire seen by 
three observers on initial glare exposure was 340 
seconds visual angle, the minimum adaptation effect 
approximated an improvement of 20 times the initial 
acuity threshold (340/18). The demonstration of ad- 
aptation to glare supports the concept of a neural 
component rather than a photochemical retinal proc- 
ess in the visual response to glare. 


9340 
Smith, William M., 1959 
and P. J. Warter 
PHOTOELECTRIC TECHNIQUE FOR MEASURING 
EYE MOVEMENTS,.—Science (Washington), 130 
(3384): 1248-1249. Nov. 6, 1959. 

The technique for measuring the eye movements 
consists of detecting and amplifying by photomulti- 
plication the total amount of light passing through a 
small slit upon which is imaged a small portion of 
the light-dark field represented by the iris and 
sclera of the eye. This total amount of light varies 
directly with the angular position of the eye. Using 
this system, the movement of a stimulus and the 
correlated tracking movements of the eye are re- 
corded simultaneously. 


9341 

Snydacker, D. . 1961 
OPTICS AND VISUAL PHYSIOLOGY. — Arch. 

Ophthalmol., 65 (6): 859-902. June 1961. 
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A review is presented of new introductory works 
in the following areas of visual physiology: retinal 
electrophysiology, the neurophysiology of the optic 
pathways, electro-oculography, dark adaptation, 
electroretinography, the chemistry of the visual 
receptors, psychophysiology, color vision, optics 
and refraction, clinically useful applications of op- 
tical devices, accommodation, convergence, and 
binocular vision. An extensive bibliography, ar- 
ranged by subject, includes titles of Japanese and 
Russian authors. (377 references) 


9342 
Sorokhtin, G. N., 1958 


M. S. Trusov, and M. L. Raev 
THE EFFECT OF ANTICHOLINESTERASE PREP- 
ARATIONS ON THE DARK ADAPTATION OF THE 
EYE,.—Bull. Exper. Biol. and Med. (Consultants 
Bureau, New York), 44 (12): 1496-1500. 1958. 
English translation of item no. 7006, vol. VI, 1957. 


9343 
Sperling, H. G., 1959 


and W, G. Lewis 
SOME COMPARISONS BETWEEN FOVEAL 
SPECTRAL SENSITIVITY DATA OBTAINED AT 
HIGH BRIGHTNESS AND ABSOLUTE THRESHOLD, 
-——Jour. Optical Soc. America, 49 (10): 983-989, 
Oct. 1959. 


The spectral sensitivity of the fovea was meas- 
ured by three methods on the same three observers, 
The methods were: absolute threshold with two 
sizes of stimuli, flicker photometry, and hetero- 
chromatic brightness matching. The data were 
analyzed with reference to (a) the reliability of the 
departures from a smooth curve, (b) the presence 
of a scotopic factor within a 2° centrally-fixated 
field, and (c) the additivity of heterochromatic 
luminances as determined by the CIE procedure, 
The results indicate (1) good correspondence of 
three major irregularities at 450-460 and 490-580 
m 1, (2) definite scotopic components in the 2° data 
and possible scotopic effects in the 45' data, (3) for 
the 45" absolute threshold the irregularity at 580m’ 
consistently became a sharp loss in sensitivity 
which delineated twin peaks at 540 and 590-600 my. 
The threshold data showed a very large failure of 
additivity of luminances over this same region of 
the spectrum, (Authors' abstract) 


9344 
Steedman, W. C., 1960 


and C. A. Baker 
TARGET SIZE AND VISUAL RECOGNITION ,— 
Wright Air Development Division. Aerospace Medi- 
cal Lab., Wright-Patterson Air Force Base, Ohio 
(Project no. 7184, Task no. 71580). WADD Techni- 
cal Report no. 60-93, Feb. 1960. iv+8 p. 

Also published in: Human Factors, 2 (3): 120-127. 
Aug. 1960. 


A study was conducted to determine the speed and 
accuracy of form recognition as a function of the size 
of target forms. Stimulus forms were generated by 
filling in cells of a 90,000-cell matrix on a statisti- 
cal basis. Subjects were shown a "briefing target" 
and instructed to locate the target on a display con- 
taining numerous other forms. Both search and time 
errors were observed to remain invariant above a 
target visual angle subtense of 12 minutes; below 12 
minutes performance deteriorated. The effect was 
independent of the range of resolutions investigated. 
Search time and frequency of errors were increased 
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by varying the orientation of the critical target in re- 
lation to the briefing target. (From the authors’ ab- 
stract) 


9345 
Suzumura, A., 1960 
and M. Morishita 

STUDIES ON THE VISUAL PERCEPTION OF THE 
MOVING OBJECTS AND ON THE VISUAL REAC- 
TION TIME. — Annual Report Research Inst. 
Environmental Med., Nagoya Univ. (Nagoya, Japan), 
8: 55-89. 1960. 

The following results were observed in experi- 
ments on the perception of moving objects in two 
or three dimensions: (1) visual acuity decreases as 
the angle of the object enlarges with only slight 
changes in the visual field; (2) an objects’ greater 
angle of movement and higher speed produces less 
changes in visual acuity and greater expansion of 
the visual field; (3) in the comparison with monocu- 
lar vision, binocular vision shows summation of 
both visual acuity and visual field. Summation of 
visual acuity in central vision is prominent in the 
high speed and big angles of objects; (4) differences 
in perception caused by variations in object size 
are remarkable in central vision, but become 
greater as the angle of movement becomes larger; 
(5) the effect of illumination is less at large an- 
gles of movement, and greater in moving objects 
than in stationary ones, and (6) pictured objects 
are easier detected than figured objects at high 
speed and at large angles. Visual reaction time to 
flying objects is chiefly affected by movement, al- 
though other factors such as size of the test 
lamp, intensity of stimulation, retinal position of 
the object, etc., are also responsible. 


9346 

Sweeney, E. J. 1959 
EFFECT OF TEST STIMULUS ON THE MEASURE- 
MENT OF DARK ADAPTATION ,.—Jour. Optical Soc. 
America, 49 (7): 667-668. July 1959. 


Questions have been raised in dark adaptation ex- 
periments about the light adapting effect of the test 
flashes used to measure the course of dark adapta- 
tion. An experiment was undertaken to determine 
the allowable upper limit of the test stimulus. A 
series of one-fifth second flashes of a given intensity 
was presented to the observer after he had become 
dark adapted, and his recovery of the dark adapted 
state was determined. The net effects of the flashes 
were plotted for various values of flash intensities 
in a range several log units above the threshold. 
(Author's abstract) 


9347 
Sweeney, E. J., 1959 
J. A. S, Kinney, and A. P. Ryan 
STANDARDIZATION OF A SCOTOPIC SENSITIVITY 
TEST,——Naval Medical Research Lab., New London, 
Conn. (Research Project no. NM 23 01 20.04.03). Re- 
port no. 308 (vol. 18, no. 3), March 17, 1959. 8 p. 


A new scotopic sensitivity test was developed at the 
Naval Medical Research Laboratory. The test pre- 
sents small spots of light of various sizes at a num- 
ber of locations in the visual field and yields scores 
of the total number were correctly located. A group 
of 108 enlisted men were tested on this new night vi- 
sion test, and the results show significant differences 
in scotopic sensitivity and a fairly normal distribu- 
tion of scores. The reliability of the test, measured 
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on two consecutive days, is .83. Several measures 
made to indicate the internal validity of the test gave 
positive results. In addition, various questions con- 
cerning the most efficient means of administering 
and scoring the test were answered. (Authors' ab- 
stract) 


9348 
Teichner, W. H., 1961 
R. Reilly, and E, Sadler 
EFFECTS OF DENSITY ON IDENTIFICATION AND 
DISCRIMINATION IN VISUAL SYMBOL PERCEP- 
TION. —— Jour. Exper. Psychol., 61 (6): 494-500, 
June 1961. 


Twenty-four subjects viewed a series of 200 
slides presented with a 1-second exposure. The 
slides varied in number and density of different 
letters (categories) displayed. All slides varied 
randomly in letter location. Half of the subjects 
identified the categories; half of them reported the 
number of categories displayed. The slides were 
presented in random sequence and two variations 
of grouped density. The following conclusions ap- 
pear warranted: (1) for identification of categories, 
percentage correct identification is inversely pro- 
portional to number of categories; (2) neither 
presentation method nor density affected identifica- 
tion or discrimination except that for the discrimi- 
nation task densities greater than one impaired 
performance; and (3) a distinction must be made be- 
tween information processed as identified categories 
and as discriminated categories or between per- 
ceptual capacity and short term memory capacity. 
The results indicate that perceptual capacity is the 
greater of the two. (Authors' summary, modified) 


9349 
Thomas, F. H., 1961 
F, L. Dimmick, and S. M. Luria 
A STUDY OF BINOCULAR COLOR MIXTURE,.— 
Vision Research (Oxford), 1 (2): 108-120. May- 
June 1961. 


Using an apparatus which presents simultane- 
ously the components for binocular color mixing to 
each eye and an additive, comparison mixture of the 
components to both eyes, an investigation was made 
of the effects of stimulus size, exposure time, and 
surround on the frequency with which the observers 
reported matching binocular mixtures. A compari- 
son of binocular with additive mixtures as a function 
of (1) their relative total luminances using equal 
binocular components and (2) variable binocular 
composition with constant total luminance was also 
carried out. A brief history of work on binocular 
color mixture has been included. (Authors' ab- 
stract) 


9350 


Tinker, M. A. 1958 
LENGTH OF WORK PERIODS IN VISUAL RE- 
SEARCH. — Jour. Applied Psychol., 42 (5): 343- 
345. Oct. 1958. 


Work periods of 1-1/2, 5, and 10 minutes were 
used while investigating the relative efficiency of 
speed of perception in reading under 5, 25, and 200 
foot-candles of illumination. 180 subjects were 
tested individually. There was no significant 
difference in performance with change in illumina- 
tion for the 5 and 25 foot-candles comparison. With 
the 25 versus 200 foot-candles comparison, there 
was no significant difference for the 1-1/2 minute 
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work period but the speed of reading was signifi- 
cantly slower under the 200 foot-candles for both 
the 5-and 10-minute work periods. It is suggested 
that glare was having a deleterious effect under the 
high illumination for the longer work periods. It is 
concluded tentatively that work periods as short 

as 1-1/2 minutes may be safely used in studying the 
relation between illumination and visual efficiency. 
(Author's summary and conclusions, modified) 


9351 

Tuxbury, C. W. 1960 
NIGHT VISION. —U. S. Army Aviation Digest, 6 (1): 
1-2. Jan. 1960. 


The physiological distinctions between uay and 
night vision are discussed. Once the eyes have be- 
come dark-adapted, this adaptation may be preserved 
by avoiding bright lights, by using red cockpit lights, 
or by wearing red-lens goggles. If flight is over 
brightly lighted areas and no red-lens goggles are 
available, one eye may be kept closed to preserve its 
dark-adaptation. For maximum efficiency of night 
vision, the eyes should be moved around in a circle 
in short jumps of from 12° to 20°, always focusing 
slightly off-center. Emphasis is placed upon the im- 
portance of clean windshields, good physical condi- 
tion, and use of oxygen above 5,000 ft. as aids to night 
vision. 


9352 
Valsi, E., 1959 

S. H. Bartley, and C. Bourassa 
FURTHER MANIPULATION OF BRIGHTNESS EN- 
HANCEMENT.—Jour. Psychol., 48 (1): 47-55. 

July 1959. 

The study consisted in a further attempt to de- 
termine whether brightness enhancement is increased 
as PCF (pulse-to-cycle fraction) of intermittent stim- 
ulation is decreased below 0.3, and whether using the 
one eye for the reference target and the other for the 
comparison target is more effective than using the 
same eye for both. It was found that the PCF reduc- 
tions were not effective in the manner expected, and 
that in some cases using both eyes as just indicated 
was more effective than using only one. The failure 
to obtain the expected PCF results was discussed at 
length, with certain plausible reasons given for the 
obtained results. (Authors' summary) 


9353 

Verheijen, F. J. 1961 
A SIMPLE AFTER IMAGE METHOD DEMONSTRAT- 
ING THE INVOLUNTARY MULTI-DIRECTIONAL 
EYE MOVEMENTS DURING FIXATION. — Optica 
acta (London), 8 (4): 309-311. Oct. 1961. 

The motion of after-images during fixation (being 

a function of the micro-ocular movements) can be 
demonstrated by a simple method to either large 
audiences or to single individuals. The stimulus 
pattern is illustrated. The features of micro-ocular 
movements that can be demonstrated are after- 
image drifts and flicks, the multi-directional char- 
acter of the drifts and flicks, and the coordination 
and magnitude of the eye movements, 


9354 

Vogelsang, C. J. 1961 
THE PERCEPTION OF A VISUAL OBJECT DUR- 
ING STIMULATION OF THE VESTIBULAR SYS- 
TEM. —— Acta oto-laryngologica (Stockholm), 
53 (4-5): 461-469. May-June 1961. In English. 


9351-9356 


The localization of a visual object in space is 
not only determined by the image on the retina but 
also by extraretinal factors. Several of these fac- 
tors concern the interpretation of observed phenom- 
ena. However, the labyrinth ‘too contributes to the 
perception of the visual sphere. Examples are 
given of oculogravic and opto-gyral illusions elicited 
respectively by stimulation of the otoliths and of 
the semicircular canals. As contrasted with the 
general accepted explanation, arguments can be 
advanced which show that the opto-gyral illusions 
are independent of nystagmus. According to the 
author, both kinds of illusions are considered as a 
tendency to correlate optical, haptic, and vestibu- 
lar cues as an expression of a cerebral correla- 
tive function. In the absence of optical orienta- 
tional cues containing a factor of experience, which 
is also tie fact with a mere light point in the 
dark, the vestibular impression will be dominant. 
Within certain limits the adaptation of the optical 
impression to the vestibular information is per- 
fect. In stronger stimulation of the vestibular ap- 
paratus dissociation appears. Highly nonphysio- 
logic stimulation gives a complete absence of cor- 
relation which results in a disorientation penetrat- 
ing into the consciousness. (Author's summary) 


9355 
Warren, R. M., 1958 
and R. P. Warren 
BASIS FOR JUDGMENTS OF KELATIVE BRIGHT- 
NESS.—Jour. Optical Soc. America, 48 (7): 445- 
450. July 1958. 


The hypothesis is offered that relative brightness 
judgments are based upon experience with the way 
the amount of light reflected by objects changes with 
their distance from the light source. The experi- 
mental results support this hypothesis. One group 
of 40 subjects judged half brightness, and another 40 
estimated the change in luminance corresponding to 
moving a hidden point light source to twice the dis- 
tance from an illuminated standard field. Judgments 
of the two groups were equivalent. Under stimulus 
conditions designed to represent the common visual 
situation (stimuli subtending wide visual angles, 
adaptation approximating stimulus levels), one quar- 
ter the standard luminance was correctly chosen for 
the effect of doubling distance from the source, and 
the same fraction was chosen for half brightness for 
all standard intensities (0.00086 to 87 millilam- 
berts). Under less familiar conditions similar to 
those employed for the bril scale (small stimuli with 
black backgrounds, indeterminate levels of adapta- 
tion) half brightness judgments were again equiva- 
lent to estimates of the effect of doubling distance 
from object to light source. These estimates were 
less than one-quarter standard luminance. (From 
the authors’ summary) 


9356 

Weale, R. A. 1958 
RETINAL SUMMATION AND HUMAN VISUAL 
THRESHOLDS. —Nature (London), 181 (4603): 154- 
156. Jan. 18, 1958 


An analysis is made of experimental observations 
of the relative sensitivities of single retinal rods 
and cones. Experiments showing an approximately 
linear relation between the ratio of extra-foveal 
sensitivity to foveal sensitivity and the size of the 
test field have suggested that the magnitude of the 
ratio may be due to the good summating properties 
of the peripheral retinal regions. When the summat- 
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ing properties of the retina are theoretically elimi- 
nated by reduction of the stimulus area to the size of 
individual receptors, the sensitivities of rods and 
cones become approximately equal. Expression of 
the extra-foveal/foveal sensitivity ratio in terms of 
the effective light stimulus (varying with the different 
summating properties and receptor densities of dif- 
ferent retinal regions) produces a ratio which is in- 
dependent of the size of the test field, and approaches 
unity. The finding that visual pigment density is 
changed by bleaching to a similar extent in rod and 
cone retinal areas suggests that rods and cones con- 
tain similar amounts of pigment, despite the failure 
of laboratory attempts to extract and characterize 
cone pigments. It is concluded that the equal sensi- 
tivity of the fovea and periphery at small visual test- 
angles indicates that dark adaptation for only a few 
minutes may be adequate for the detection of point 
light sources at night. 


9357 
Wiite, C. T., 1960 
and A, Ford 
EYE MOVEMENTS DURING SIMULATED RADAR 
SEARCH, —— Jour. Optical Soc. Amer., 50 (9): 


909-913, Sept. 1960. 

The characteristics of visual search behavior 
during simulated radar monitoring were investi- 
gated by electro-oculography in six naive subjects. 
A typical search pattern was observed, in which 
eye movements followed behind the scan-line by a 
series of closely spaced fixations. This pattern 
was interrupted by saccadic jumps of varying mag- 
nitude along the scan-line. Eye fixations tended to 
distribute around the middle of the radial distance 
from the display center, regardless of display size 
(15° or 30°). It is indicated that visual search be- 
havior is determined primarily by the physical 
characteristics of the particular display, and that 
an understanding of behavioral factors is neces- 
sary to ensure the compatibility of search be- 
havior and the pattern of appearance of visual 
events. 


9358 


Wolf, E., 1959 
and M, J. Zigler 

SOME RELATIONSHIPS OF GLARE AND TARGET 
PERCEPTION,.—Wellesley Coll. Visual Research 
Lab., Mass. (Contract AF 33(616)-3305); issued by 
Wright Air Development Center. Aerospace Medi- 
cal Lab., Wright-Patterson Air Force Base, Ohio 
(Project no, 7186, Task no, 71551), WADC Tech- 
nical Report no. 59-394, Sept. 1959. vi+29 p. 


This study was carried out to describe quantita- 
tively the relationship between the luminance of a 
glare source and threshold luminance of a test 
target when both are varied in angular subtense and 
distance from each other, The threshold visibility 
of a test target in the vicinity of a glare source 
was determined for various sizes and luminances 
of the glare source, various angular separations 
between glare source and target, and various ex- 
posure times and retinal locations. Thresholds for 
target perception become lower as glare luminance 
is decreased, area of glare source is decreased, 
distance between glare source and test target is 
increased, and size of test target is increased. 
When exposure time of the test target is increased, 
thresholds become lower until an exposure time of 
approximately one second is reached; longer ex- 
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posure times have little effect on thresholds. When 
Landolt rings, letters, and dials are shown at 
various distances from a glare source, threshold 
luminance for readability similarly depends upon 
glare luminance and angular separation between 
glare source and target. (Authors' abstract) 


9359 
Wulfeck, J. W., 1958 


A. Weisz, and M, W. Raben 
VISION IN MILITARY AVIATION, —Tufts Univ, Inst, 
for Applied Experimental Psychology, Medford, 
Mass. (Contract AF 33(616)-2906); issued by Wright 
Air Development Center. Aero Medical Lab., 
Wright-Patterson Air Force Base, Ohio (Project no, 
7157, Task no, 71808). WADC Technical Report 
58-399, Nov, 1958, xvii+378 p. AD 207 780 


The capabilities and limitations of vision as a 
means of sensation and interpretation during vari- 
ous phases of military aviation are described, The 
text includes chapters on the nature and measure- 
ment of light; anatomy, optics, and functional errors 
of the eye; the visual field; psychophysics; measure- 
ment and problems of visual performance; factors 
influencing vision outside and within the aircraft; 
air-to-air and air-to-ground visibility; vision in 
take-offs and landings; and instrument navigation, 
approach, and landing. Many references are 
appended after each section. 


9360 
Wyke, M., 1961 


and G. Ettlinger 
EFFICIENCY OF RECOGNITION IN LEFT AND 
RIGHT VISUAL FIELDS: ITS RELATION TO THE 
PHENOMENON OF VISUAL EXTINCTION. — 
Arch. Neurol., 5 (6): 659-665. Dec. 1961. 


An experimental study of the comparative effi- 
ciency of recognition in the left and right halves. 
of the binocular visual field was undertaken. Out- 
line drawings of familiar objects were presented 
briefly, first successively in the left and right 
fields of vision. Then the same figures were pre- 
sented simultaneously in the 2 fields. The presen- 
tations were made tachistoscopically, with con- 
trolled exposure times. The results obtained with 
18 normal subjects indicate that recognition of fa- 
miliar objects viewed for brief periods is more 
efficient in the right side of the binocular visual 
field than on the left. The relation of the findings. 


to the phenomenon of visual extinction is discussed.. 


(Authors' summary) 


9361 
Zubov, V. F. 1958 


[THE MEASUREMENT OF VISUAL FATIGUE] Ob 
uchete zritel'nogo utomleniia. — Voenno-meditsinskii 
zhurnal (Moskva), 1958 (10): 53-55. Oct. 1958. In 
Russian. 

English translation in: Military Medical Journal, 
10: 79-81. New York: U.S. Joint Pub. Research 
Serv., No. 1166-N, Jan. 28, 1959. (Available from 
Office of Technical Services, U. S. Dept. Commerce) 


Contrast sensitivity was measured in 39 subjects 
with normal vision by means of a "contrastometer". 
This device has two light sources with optical sys- 
tems in front of the screen at a brightness of 0.05 
stilb. An opaque test object with vertical strokes at 
an angular separation of 1° is fitted into the system 
of one of the light sources. Diaphragmatic controls 
of light from the light sources permit the regulation 
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of the brightness of the object and the background, so 
that the difference can be established at whic: 1e test 
object becomes invisible. The threshold of cuntrast 
sensitivity is read from a graduated scale in relative 
units. Ten readings were taken according to method 
of limits before and after 20 minutes of closed visual 
work. The results indicated that in general the 
thresholds of contrast sensitivity are raised by visual 
fatigue. 


c. Hearing 


| Ear protectors under 10-b; Hearing tests under 8-/ | 
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Ataev, M. M. 1958 
|BIOELECTRIC METHOD OF STUDY OF THE 
DECLINE OF THE CORTICAL SENSITIVITY OF 
THE AUDITORY ANALYZER DUE TO STRONG 
SOUND STIMULATION | Bioelektricheskaia metodika 
izucheniia ponizheniia chuvstvitel'nosti slukhovogo 
analizatora pri vozdeistvii sil'nykh zvukovykh 
razdrazhenii.——Biofizika (Moskva), 3 (1): 68-74. 
1958. In Russian, with English summary (p. 74). 

English translation: THE BIOLECTRICAL 
PROCEDURE FOR STUDYING REDUCTION IN THE 
SENSITIVITY OF THE AUDITORY ANALYZER 
UNDER THE EFFECT OF POWERFUL SOUND 
STIMU LI.—Biophysics (New York: Pergamon 
Press), 3 (1): 62-68. [1958 ?]. 

Anesthetized cats were exposed to sound waves 
of 4000 c.p.s. and 117 decibels for periods of 10- 
30 min. Electroencephalograms were taken with 
the aid of electrodes applied directly to the 
auditory cortex of the temporal lobe. Strong 
sound stimuli decreased the bioelectrical activity 
of the cortex, depending, to some extent, on the 
state of the anesthesia. The duration of this reduc- 
tion may be taken as an index of the sensitivity 
of the sound analyzer. 


9363 

Black, J. W. 1958 
THE RELATIONSHIP BETWEEN THE FREQUENCY 
SPECTRUM OF SPEECH AND SCORES YIELDED 
BY MULTIPLE-CHOICE INTELLIGIBILITY 
TESTS.——Ohio State University Research Foun- 
dation, Columbus, Ohio (Contract N6 ONR 22525); 
issued by U. S. Naval School of Aviation Medicine, 
Pensacola, Florida (Research Project NM 18 02 99, 
Subtask 1). Report no. 81, Aug. 21, 1958. ii+12 p. 


Procedures developed by Fletcher and by French 
and Steinberg for determining equally contributing 
bands of frequencies to intelligibility were applied 
to multiple-choice and to monosyllabic intelligibility 
materials. The same system including both talkers 
and listeners were involved. Frequency was related 
to the identification of the two sets of auditory 
materials in much the same manner. (Author's ab- 
stract) 


9364 
Bocca, E., 

and G. Pestalozza 
AUDITORY ADAPTATION: THEORIES AND FACTS. 
—Acta oto-laryngologica (Stockholm), 50 (3-4): 
349-353. May-Aug. 1959. 

A discussion is presented on the clinical value of 
the following auditory adaptation tests: (1) adapta- 
tion measured using two short duration tones (adapt- 
ing tone and test tone) presented in strict succession; 
(2) disappearance of tonal sensation for sustained 
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stimulation at threshold level; and (3) long duration 
perstimulatory adaptation. Loudness loss measured 
in perstimulatory adaptation (binaural technique) was 
often absent when measured with the test of the 
masked threshold (monaural techniques). It is con- 
cluded that the different adaptation tests are not 
equivalent and that so-called perstimulatory adapta- 
tion does not measure adaptation of cochlear recep- 
tors. Perstimulatory adaptation seems rather to be 
due to an interaural effect of the loudness balance 
between the two ears. (Authors' summary, modi- 
fied) 


9365 
Close, P., 

and R. G, Ireland 
ALTERATIONS IN THE PURE TONE THRESHOLD 
FOLLOWING CHANGES IN BOTH ABSOLUTE AND 
DIFFERENTIAL PRESSURES UPON THE EAR, — 
Naval School of Aviation Medicine, Pensacola, Fla. 
(Research Project no. MR 005, 13-1002. Subtask 
no. 13, Report no. 1), Nov. 1, 1960. 9 p. 

Also published in: Jour, Auditory Research 
194-201, April 1961, 

The effect of variations in differential and ab- 
solute air pressures upon the pure tone threshold 
of hearing was investigated in human subjects at 
sea level and at 30,000 feet simulated altitude 
by means of a device capable of producing posi- 
tive and negative differential pressures across the 
eardrum. It was found that a reduction in abso- 
lute pressure in conjunction with the application 
of higher and lower differential pressures to the 
external ear alters the pure tone threshold of 
hearing. In general the threshold is raised with 
increase in pressure change. The effect varies 
also with the frequency of the tone. (From the 
authors’ abstract) 
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9366 
Cohen, A., 
and B, J. Fine 
AUDITORY DISCRIMINATION AND SLEEP DEPRI- 
VATION, —— Jour. Auditory Research, 1 (3): 202- 
207. April 1961. 


Eight subjects were given an auditory discrimi- 
nation task four separate times each day during a 
four-day period in which they were deprived of 
sleep. The discrimination task required the detec- 
tion of differences in tonal frequency, intensities, 
and duration and was of the ABX type. As com- 
pared to scores obtained under non-deprivation con- 
ditions, significant losses were noted in discrimi- 
nation which first became apparent after 32 hours 
of wakefulness. A maximum impairment was noted 
at 48 hours followed by partial recovery in per- 
formance toward the end of the deprivation period. 
Losses in frequency discrimination were greater 
than those noted for intensity and duration. This 
result might have been due to initial differences 
in the ability of subjects to discriminate these 
cues, (Authors' summary) 


1961 


9367 

Coleman, P. D. 
AUDITORY DISTANCE LOCALIZATION AND 
STIMULUS FAMILIARITY.—Army Medical 
Research Lab., Fort Knox, Ky. (Project no. 
6-96-20-001, Task USAMRL T-1). Report no. 
384, April 3, 1959. i+6 p. 


1959 
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The performance of subjects in an auditory dis- 
tance localization task was investigated as a 
function of number of trials previously presented 
to the subjects. Subjects were presumably un- 
familiar with the random noise auditory stimulus 
on the first trial. Distance judgments on the first 
trial were unrelated to the actual distance of the 
sound source. As the opportunity to become familiar 
with the characteristics of the stimulus increased 
with subsequent trials, accuracy of distance judg- 
ments improved. (Author's abstract) 


9368 
Ek, J., 1959 
L. B. W. Jongkees, and J. Klijn 
THE THRESHOLD OF THE VESTIBULAR ORGAN. — 
Acta oto-laryngologica (Stockholm), 50 (3-4): 292- 
300. May-Aug. 1959. 


Measurements of the canal system threshold in 
pigeons showed that a threshold was only found by 
drowning the effect of the signal in the background 
variations (noise). In the noise zone it was possible 
by noise reduction and by statistical means to find 
the influence of much smaller stimulations (down to 
0.04°/second). The value of the idea "threshold" is 
discussed. For a vestibular organ, a physiological— 
the strength of a stimulation which causes a clear 
reaction while all smaller stimulations have no ef- 
fect at all—does not exist. Before it is reached, the 
background variations cover all responses. A physi- 
cal threshold is measurable as a result of noise but 
does not inform about the organ's normal action. The 
name psychological threshold is introduced, given by 
the character of the observer and defined by the 
amount of certainty required to distinguish a signal 
from the ambiet noise. This psychological threshold 
reflects the drowning of the signal in noise via the 
mind of the observer, and is the threshold found in 
practice. (Authors' summary, modified) 


9369 

Fletcher, J. L. 1961 
ACOUSTIC REFLEX RESPONSE TO HIGH INTENSI- 
TIES OF IMPULSE NOISE AND TO NOISE AND 
CLICK STIMULI.——Army Medical Research Lab., 
Fort Knox, Ky. (USAMRL Project no. 6X95-25-001). 
Report no. 527, Dec. 22, 1961. ii+6 p. 


Acoustic reflex (AR) response to high-intensity 
impulse noise and relative effectiveness of clicks 
and noise AR-eliciting stimuli at two different sen- 
sation levels (SL) were determined. The AR was 
found to operate at high-intensity levels in a manner 
similar to that observed previously at lower levels. 
No difference in effectiveness was noted between 
clicks and noise as AR-eliciting stimuli, nor was any 
difference found between the two SLs of the stimuli 
that were studied. The only significance in main 
effects was that between the AR and no AR condi- 
tions. (From the author's summary) 


9370 

Fletcher, J. L. 1959 
COMPARISON OF ATTENUATION CHARACTERIS- 
TICS OF THE ACOUSTIC REFLEX AND THE 
V-51R EARPLUG. —— Army Medical Research 
Lab., Fort Knox, Ky. (USAMRL Project no. 6-95- 
20-001). Report no. 397, Sept. 3, 1959. ii+8 p. 

Essentially the same published in: Jour. Auditory 

Research, 1 (2): 111-116. Jan. 1961. 


To investigate the protection afforded by the 
acoustic reflex, pre- and post-exposure thresholds 
were obtained for 13 subjects exposed under two 
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conditions to 100 rounds of 30-cal. machine-gun 
fire discharged singly. In one condition the acous- 
tic reflex was activated to protect the listener, 
and in the other protection was afforded by V51-R 
earplugs. Results show that protection by the 
acoustic reflex is superior to that of the earplugs 
up to 1000 c.p.s., while the plugs provide more 
protection at and above 2000 c.p.s. (Author's ab- 
stract, modified) 


9371 

Fletcher, J. L. 1961 
PROLONGATION OF THE ACTION OF THE ACOUS- 
TIC REFLEX. —— Army Medical Research Lab., 


Fort Knox, Ky. (Project no, 6X95-25-001). %eport no, 
496, July 22, 1961. i+4 p. 

Also published in: Jour, Auditory Research, 
1 (5): 306-310. Oct. 1961. 


A comparison is made of the effectiveness of 
clicks and narrow-band noise as acoustic reflex 
stimuli in reducing the temporary threshold shift 
of subjects exposed to continuous noise. Combina- 
tions of clicks or narrow-band noise and white 
noise were applied to the test ear and the reflex 
ear at sound levels of 110 decibels. Fourteen sub- 
jects between 20 and 36 years of age were used. 
The clicks and narrow-band noise did not differ in 
their reduction of the temporary threshold shift 
in the contralateral ear. When the reflex ear was 
stimulated by either clicks or narrow-band noise 
and the test ear was stimulated by white noise 
there was a 28-decibel reduction in threshold 
shift as compared to a shift of 39 decibels when 
only continuous white noise was applied to the test 
ear, 


9372 
Fletcher, J. L., 1959 
and A. J. Riopelle 

THE PROTECTIVE EFFECT OF THE ACOUSTIC RE- 
FLEX FOR IMPULSIVE NOISES.—Army Medical 
Research Lab., Fort Knox, Ky. (Project no. 6-95-20- 
001, Task USAMRL T-1). Report no. 396, Sept. 2, 
1959. ii+11 p. 

Twenty-four human subjects were exposed to 100 
rounds of machine gun fire (fired one round at a 
time) under two conditions, with the acoustic reflex 
(AR) activated, and with the AR inactive. Temporary 
threshold shifts (TTS) resulting from the two ex- 
posure conditions were compared to determine the 
effect of AR action upon TTS. Results indicate the 
AR condition produced significantly smaller TTS's 
than those following the No-AR condition. Protection 
provided by the AR averaged 10 db for frequencies 
of 1000 cps or higher. (Authors' abstract) 


9373 

Fletcher, J. L. 1961 
TTS FOLLOWING PROLONGED EXPOSURE TO 
ACOUSTIC REFLEX ELICITING STIMULI. Jour. 
Auditory Research, 1 (4): 242-246. July 1961. 


An acoustic-reflex stimulus was administered to 
one ear while fatiguing sound was administered to 
the test ear. The reflex stimuli were tones of 700 
and 3000 c.p.s. at 100-decibel sensation level, and 
the fatiguing stimulus was white noise at 120 deci- 
bels of sound pressure level for 12.5 minutes. The 
reflex-stimulating tones were given either continu- 
ously or intermittently. Intermittent or continuous 
stimulation at either tone produced about the same 
temporary threshold shifts, and in some cases the 
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stimuli produced more shift than did the fatiguing 
stimulus. Efforts to prolong the acoustic reflex 
contraction were not successful. 


74 

al A. H. 1961 
AUDITORY SYSTEM RESPONSE TO RADIO FRE- 
QUENCY ENERGY: TECHNICAL NOTE.—Aero- 
space Med., 32 (12): 1140-1142. Dec. 1961. 


Textbooks state that sound energy is perceptible 
by the auditory system, and the visual system 
responds to electromagnetic energy. Data are pre- 
sented which indicate that the human auditory sys- 
tem can respond to electromagnetic energy in at 
least a portion of the radio frequency spectrum. 
The response is instantaneous and occurs at low 
power densities which are well below that neces- 
sary for biological damage. 


9375 
Galanter, E. H., 1959 
and V. Wilson 

THE RELATION BETWEEN SCALES OF LOUDNESS 
AND THE DIFFERENCE LIMEN FOR AMPLITUDE 
DISCRIMINATION. —Univ. of Pennsylvania. Dept. 
of Psychology, Philadelphia, Pa. (Contract N156- 
33966); issued Naval Air Material Center. Air 
Crew Equipment Lab., Philadelphia, Pa. (Project 
no. TED NAM EL-52004). Report no. NAMC-ACEL- 
398, Feb. 9, 1959. v+25 p. 


Three experiments were performed to (1) com- 
pare the loudness functions produced by magnitude 
estimation to those produced by magnitude produc- 
tion; (2) determine between- and within-individual 
reliability in producing loudness functions; (3) de- 
termine whether individual choice data can be used 
to predict the slope parameter of the loudness func- 
tion. The results indicate that the loudness func- 
tions using the methods of magnitude production 
and magnitude estimation are quite similar. Also 
it was found that between- and within-individual 
reliability over methods is adequate. There seems 
to be no obvious relation between difference 
threshold determinations and the slope of the loud- 
ness function for individual subjects. A tentative 
rule that had been proposed before is supported by 
these results. That is, loudness doubles with every 
10 db. increase in energy. (Authors' abstract) 


9376 

Gershuni, G. V. 1958 
DISCRIMINATION BY THE AUDITORY ANALYSOR 
IN MAN BETWEEN COMPLEX STIMULATIONS 
WITH GRADUAL INCREASE IN THE AMOUNT OF 
INFORMATION.—Sechenov Physiol. Jour. USSR 
—_— Press, New York), 43 (9-12): 999-1010. 
1958]. 

= translation of item no. 7020, vol. VI. 


9377 
Gisselsson, L., 1959 
and H. Sgrensen 
AUDITORY ADAPTATION AND FATIGUE IN 
COCHLEAR POTENTIALS. —Acta oto-laryngologica 
(Stockholm), 50 (5): 391-405. Sept.-Oct. 1959. 


Urethane-anesthetized guina pigs were exposed to 
noise and pure-tone stimulation. Cochlear potentials 
were recorded immediately after the exposure 
through electrodes cemented into the scala tympani 
in the third turn. Stimulation with low intensities 
did not influence the amplitude of the cochlear poten- 
tials. Only by exposure to intensities exceeding 95 
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decibels (human threshold) was it possible to demon- 
strate a decrease in amplitude. This decrease is as- 
sumed to be due to fatigue, not to adaptation. The re- 
covery time after high-intensity stimulation for less 
than one minute was one to five minutes. Longer 
stimulation resulted in a considerable increase in the 
recovery time. The effect on the cochlear potentials 
was found to be independent of the stimulus frequency 
on stimulation with pure tones of the frequencies 500, 
1000, and 2000 c.p.s. Stimulation with white noise af- 
fected, in particular, the low frequencies. Stimulation 
with noise containing the frequencies 5,000-20,000 
c.p.s. exerted a greater influence on the cochlear 
potentials than white noise of the same intensity. 
(Authors' abstract) (34 references) 


9378 
Glorig, A., 1961 
and H. Davis 
AGE, NOISE AND HEARING LOSS. —— Annals Otol. 
Rhinol. Laryngol., 70 (2): 556-571. June 1961. 


This study was conducted on a total of 1300 sub- 
jects including both the aged and those exposed to 
various noise levels for long, continuous periods of 
time. It was found that the aging process is inde- 
pendent of injury by noise. The effect of aging acts 
both during and after the development of the noise 
injury, but it does not sensitize the ear to noise 
injury. Noise-induced hearing loss is sensory-neu- 
ral and appears to complete its threshold shift 
within the first ten years of exposure to the par- 
ticular conditions. There are several effects of ag- 
ing on the ear, and one which is first described 
here is the progressive high-tone conductive hear- 
ing loss in the middle ear. Its onset begins in 
middle life. Following is a discussion of hearing 
impairment and workmen's compensation for noise- 
induced hearing loss. 


9379 
Glorig, A., 1958 
A. Summerfield, and W. D. Ward 
OBSERVATIONS ON TEMPORARY AUDITORY 
THRESHOLD SHIFT RESULTING FROM NOISE- 
EXPOSURE.—Annals Otol. Rhinol. and Laryngol., 
67 (3): 824-837. Sept. 1958. 


Auditory thresholds of approximately 100 sub- 
jects were measured at 30-minute intervals during 
exposure for 1, 2, or 6 hours to 100-decibel noise 
at 1000-6000 c.p.s. At all frequencies tested, 
temporary threshold shifts were found to be 
logarithmic functions of exposure (or recovery) 
time, with the constants of the general formula 
empirically derived for each frequency level. 
Testing on successive days had no significant 
effect on group threshold shifts. The data suggest 
that significant recovery of auditory thresholds 
occurred in the first few minutes of removal from 
noise. 


9380 
GUIDE FOR THE EVALUATION OF HEARING IM- 


PAIRMENT.—Jour. Occupational Med., 1 (3): 167- 
168, March 1959. 

This guide, prepared by the Subcommittee on 
Noise, evaluates hearing impairment in terms of 
the ability to hear everyday speech under everyday 
conditions. It is recommended that the simple 
average of the hearing levels at the three fre- 
quencies 500, 1000, and 2000 c.p.s. be used. In- 
cluded is an example illustrating the use of recom- 
mendations presented in the guide. 
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9381 
Harbold, G. J., 1961 


and W. F. O'Connor 
EFFECTS OF VARYING MODE OF SIGNAL 
PRESENTATION ON HEARING THRESHOLDS 
OBTAINED WITH BEKESY-TYPE AUDIOMETER. — 
Naval School of Aviation Medicine, Pensacola, Fla. 
(Project no. MRO05.13-2005, Subtask 1). Report 
no. 9, Jan. 9, 1961. ii+18 p. 


Certain operational variables of a Grayson 
Stadler Type E-800 Bekesy audiometer were 
evaluated. Seventeen naval aviation cadets served 
as subjects, and each responded to all the selected 
modes of signal presentation; namely, (1) speed 
(fast and slow); (2) tone (steady and pulsed); and (3) 
direction of frequency change (ascending and 
descending). Mean hearing thresholds differed 
as a result of varying the modes of signal presenta- 
tion; however, the mean variations did not exceed 
the clinically accepted range of + 5 db. Data were 
also treated by analysis of variance which showed 
statistically significant differences and interactions 
among some of the operational variables. (Authors' 
abstract) 


9382 
Harbold, G. J., 1961 


and J. W. Greene 
A STUDY OF THE EFFECTS OF GUNFIRE AND 
OTHER INFANTRY COMBAT TRAINING NOISES 
ON THE HEARING ACUITY OF U.S. MARINE 
CORPS RECRUITS. —Naval School of Aviation 
Medicine, Pensacola, Fla. (Project no. MRO05.13- 
2005, Subtask no. 1). Report no. 10, May 2, 1961. 
ii+20 p. 

The study was designed to investigate the effects 
of short periods of exposure to impulse noises 
on hearing acuity. Hearing data were obtained 
from U. S. Marine Corps Recruits before and after 
exposures to gunfire and other infantry combat 
training noises. Group testing was done with the 
Automatic Audiometric Data System, and certain 
selected individual hearing tests were also done 
using a Békésy-type audiometer. Studies were 
extended to include consideration of effect of ear 
protection and of temporary threshold shift. Small 
arms and combat training noises were responsible 
for loss of hearing acuity for test frequencies 
above 2 kc. with the most pronounced mean thresh- 
old shift at 6 kc. Ear protection was sufficient 
to prevent these changes during small arms gunfire 
exposures. Hearing losses after infantry combat 
training exposures were quite Similar to temporary 
threshold shifts measured immediately following 
rifle range activities. Hearing data from serial 
testing reflected a learning influence that was not 
consistent for different test frequencies. Finally, 
the extreme importance of the selection of an 
audiometric facility and testing methodology was 
indicated. (Authors' summary) 


9383 
Harbold, G. J. 


1960 
WHISPERED MONOSYLLABIC SPEECH, INITIAL 
AND FINAL CONSONANT CONFUSIONS.—Ohio 
State Univ. Research Foundation, Columbus 
(Contract N6onr 22525), and Naval School of 
Aviation Medicine, Pensacola, Fla. (Joint Research 
Project no. MR005.13-7003, Subtask 1). Report 

no. 86, March 25, 1960. ii+13 p. 
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The study investigated listener recognition of 
whispered monosyllables paired according to 
cognate consonants as spoken by four speakers. 
Four signal/noise ratios: Quiet, +12 db, +8 db, 
and +4 db were presented to groups of naval cadet 
listeners. Analyses of write-down responses were 
performed to assess: (1) speaker differences 
(positive findings); (2) syllabic position differences 
(positive); (3) listening condition differences 
(positive); and (4) the nature of error responses, 
whether substitutions or omissions in confusion 
matrices. (Author's abstract) 


9384 
Harris, J. D., , 1960 
and A, G, Pikler 
THE STABILITY OF A STANDARD OF LOUDNESS 
AS MEASURED BY COMPENSATORY TRACKING, 
--- Amer. Jour. Psychol., 73 (4): 573-580. Dec. 
1960. 

Five subjects attempted to maintain the loudness 
of a 1000-cycle tone at a constant 40 phons by 
rotating a dual attenuator, while the intensity of 
the tone was varied in a prearranged manner by 
0.3 to 1 decibel per second within a 20-decibel 
range. The average momentary tracking error was 
found to be 2 decibels, and was constant for dif- 
ferent speeds of attenuation. Performance was not 
affected by presentation of a simultaneous tone of 
constant intensity but of different frequency, or by 
asymmetrical patterning of the program around the 
initial level. 


9385 

Hirsch, I. J. 1958 
MONAURAL TEMPORARY THRESHOLD SHIFT 
FOLLOWING MONAURAL AND BINAURAL EX- 
POSURES.—Jour. Acoust. Soc. Amer., 30 (10): 
912-918. Oct. 1958. 


The monaural temporary threshold shift (TTS) 
was measured under several experimental condi- 
tions to ascertain whether or not it depended upon 
whether one ear or both ears were exposed to sound. 
The TTS for 1000 c.p.s. is the same whether the 
tested ear alone or both ears simultaneously are 
exposed to a 1000-c.p.s. tone at 20, 80, or 100- 
decibel sensation level. There is also no difference 
in the initial part of the recovery curve for 1400 
c.p.s. after exposure to 100 c.p.s. at 100-decibel 
sound level, but the diphasic recovery curve or 
"bounce" is clear only after monaural exposure, 
not after binaural. The TTS for 4000 c.p.s aftera 
3-minute exposure to white noise at 110-decibel 
sound pressure level also shows little or no dif- 
ference between monaural and binaural exposure. 
Somewhat different conclusions are reached if one 
separates the TTS for the less susceptible ear of 
all listeners from the more susceptible ear. The 
less susceptible ear shows more TTS after a 
binaural exposure than after a monaural, while the 
more susceptible ear shows less TTS after the 
binaural exposure. (Author's abstract) 


9386 
Howarth, C. I., 
and M. Treisman 
LOWERING OF AN AUDITORY THRESHOLD 
PRODUCED BY A LIGHT SIGNAL OCCURRING 
AFTER THE THRESHOLD STIMULUS. —Nature 
(London), 182 (4642): 1093-1094. Oct. 18, 1958. 


Studies were conducted to investigate the effect 
of a warning signal light on the threshold level for 
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perception of a 50-millisecond, 500-c.p.s. tone 
stimulus. The warning signal was given simulta- 
neously with the threshold stimulus, 0.1 or 0.5 
second after the stimulus, or 0.1 second before the 
stimulus. The simultaneous condition was found 

to produce the lowest threshold, but all intervals 
resulted in a significant decrease in threshold 
over the no warning condition. Presentation of 
signals in random order eliminated the effect, indi- 
cating that the threshold was not lowered by inter- 
sensory facilitation. Changes in threshold did not 
affect the false response rate, suggesting that the 
decreased threshold with a warning signal is ac- 
companied by a decrease in "noise" in the per- 
ception system. 


9387 
Jerger, J. F., 
and E. R. Harford 

THE ALTERNATE AND SIMULTANEOUS BINAURAL 
BALANCING OF PURE TONES. —Northwestern 
Univ., Evanston, Illinois; issued by School of Avia- 
tion Medicine, Brooks Air Force Base, Tex. Report 
no. 60-30, Jan. 1960. 12 p. 


The interaural intensity relations producing equal 
loudness when pure tones were presented alternately, 
and median-plane-localization when they were pre- 
sented simultaneously to the two ears, were studied 
in normals, monaurally masked normals, and patients 
with unilateral sensorineural hearing loss, both with 
and without loudness recruitment. Results indicate 
that the two types of judgment do not yield equivalent 
results. In general, median-plane-localization re- 
quires more nearly equivalent sound pressure levels 
at the two ears than does equal loudness, but there 
are important qualifications. A significant clinical 
implication arising from these findings is that loud- 
ness recruitment must always be measured by alter- 
nate, never by simultaneous, stimulation of the two 
ears. (Authors' abstract) 


1960 


9388 

Jerger, J. F. 1958 
CUMULATIVE AUDITORY FATIGUE. —Northwestern 
University, Evanston, Illinois; issued by School of 
Aviation Medicine, Randolph Air Force Base, Texas. 
Report no. 58-46, March 1958. 9 p. 

Also published in: Jour. Speech and Hearing Dis- 
orders, 1 (4): 299-308. Dec. 1958. 

The cumulative effects of repeated fatigue-inducing 
stimuli on threshold recovery time were explored as 
a function of the intensity of the fatiguing stimulus in 
26 normal ears. Results demonstrated a cumulative 
effect on recovery time for the threshold at 4500 
c.p.s. when the sound pressure level of the 3000 c.p.s. 
fatiguing tone equaled or exceeded 95 decibels. Func- 
tions relating cumulative effect to fatiguing intensity 
exhibited sharp breaks in the 100 to 105 decibel re- 
gion, suggesting the "critical intensity" phenomenon 
so often demonstrated in other fatigue measures. In- 
tercorrelations between both absolute and cumulative 
effects at different fatiguing intensities were weak, 
suggesting that the cumulative effects evoked by one 
level of fatiguing intensity may bear no predictive re- 
lation to the cumulative effects evoked by another 
level. (Author's abstract) 


9389 
Jerger, J. F., : 
J. L. Shedd, and E. Harford 
ON THE DETECTION OF EXTREMELY SMALL 
CHANGES IN SOUND INTENSITY.—Northwestern 
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University, Evanston, Illinois; issued by School of 
Aviation Medicine, Randolph Air Force Base, Texas. 
Report no. 58-127, Nov. 1958. 9 p. 


A unique method for the clinical assessment of 
differential intensity discrimination is described. 
Short (200 msec.) 1-decibel intensity increments are 
superimposed, at 5-second intervals, on a pure tone 
of constant amplitude at a sensation level of 20 deci- 
bels. The subject responds to the momentary changes 
in loudness. The procedure is called SISI (Short: In- 
crement Sensitivity Index) and results are expressed 
in terms of the percentage of 20 increments to which 
a response is made. Findings on 75 selected cases 
are reported to illustrate the variety of SISI scores 
with different kinds of hearing loss. (Authors' sum- 
mary) (26 references) 


9390 
Jerger, J. F. 
and R. T. Carhart 

SOME RELATIONS BETWEEN NORMAL HEARING 
FOR PURE TONES AND FOR SPEECH.——Northwest- 
ern Univ. Audiology Lab., Evaiston, Ill.; issued by 
School of Aviation Medicine, Randolph Air Force 
Base, Tex. Report no. 59-43, April 1959. 12 p. 


This experiment was designed to determine the in- 
tensity difference between normal hearing for spondee 
words and normal hearing for a 1000-c.p.s. pure tone. 
A preliminary investigation indicated that sophisti- 
cated listeners achieved considerably lower spondee 
threshold sound pressure levels than unsophisticated 
listeners, in spite of essentially equivalent pure-tone 
threshold sound pressure levels. The main experi- 
ment, employing 96 young adults with normal hearing, 
investigated the five factors of threshold determina- 
tion, order of test administration, sex, ear, and fa- 
miliarity with test vocabulary. Only familiarity with 
test vocabulary exerted a major influence on thres- 
hold response, yielding sound pressure levels about 
3 db. lower for those subjects given prior knowledge 
of spondee vocabulary. The results indicate that an 
intensity difference of 12-13 db. between thresholds 
for a 1000 c.p.s. pure tone and for speech is approxi- 
mately medial for normal-hearing subjects. It repre- 
sents a value which might properly be selected as the 
relationship to be specified for audiometric standards. 
(Authors' abstract) 


1959 


9391 

Jones, G. Melvill 
PRESSURE CHANGES IN THE MIDDLE EAR 
AFTER ALTERING THE COMPOSITION OF CON- 
TAINED GAS. —— Acta oto-laryngologica (Stock- 
holm), 53 (1): 1-11. Feb. 1961. In English, 


Pressure changes were examined in five middle 
ears (three subjects) after the introduction of 
different gas mixtures containing approximately 
100%, 55%, 21%, and 10% oxygen in nitrogen, With 
the eustachian tube closed the middle ear pressure 
fell. With intermittent introduction of air through 
the eustachian tube the rate of fall declined over 
periods up to 30 hours, The combined results 
showed a linear relation between the over-all pres- 
sure drop (time integral of observed rates of pres- 
sure change) and percentage of oxygen in gas 
breathed, from which it was concluded that oxygen 
absorption was the main cause of the observed 
pressure change, The results suggest that 55 mm. 
Hg is the normal steady-state partial pressure of 
oxygen in the middle ear, (Author's summary) 
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9392 





Kalinin, P. I. 1961 
[COMPARATIVE EVALUATION OF SOME METHODS 
OF DETERMINING THE PRESSURE FUNCTION OF 
THE EAR] Sravnitel'naia otsenka nekotorykh meto- 
dov eprédeleniia barofunktsii ukha. —— Voenno-me- 
ditsinski: zhurnal (Moskva), 1961 (5): 76-77. 1961. 
In Russian, 

English translation in: Military Medical Journal, 
1961 (5): 118-119. Washington: U.S. Joint Pub. Re- 
search Serv., no. 10052 (1374-N/42), Aug. 31, 
1961. (Available from Office of Technical Services, 
U.S. Dept. Commerce) 


The otomanometric method and the otoscopic 
technique of observing movements of the eardrum 
during Toynbee and Valsalva maneuvers were com- 
pared in a study of the pressure function of the 
middle ear in a decompression chamber. One hun- 
dred and twenty-eight determinations were carried 
out with 64 airmen. The error amounted to 9% for 
the otomanometric method. With the otoscopic tech- 
nique the error was only 4%; however, it was im- 
possible to employ this technique in 26.6% of the 
cases because of anatomical deviations. Disturb- 
ances in the behavior of the middle-ear pressure 
were observed in 23.5% of the group, on account of 
deviating otic characteristics. It is recommended 
that an otomanometric examination be used in all 
cases where the otoscopic technique cannot be car- 
ried out satisfactorily. 


9393 


Keidel, W. D., 1960 
M. E. Wigand, and U. O. Keidel 
[INFLUENCE OF LOUDNESS ON INFORMATION 
TRANSMISSION IN BINAURAL HEARING IN MAN] 
Lautheitseinfluss auf die Informationsverarbeitung 
beim binauralen Horen des Menschen.—Pflugers 
Archiv fiir die gesamte Physiologie (Berlin), 270 (4): 
370-389. 1960. In German. 


The difference in intensity of two sound impulses 
(clicks) required to counteract the lateralizing ef- 
fects of a differential lag of 0.33 milliseconds in 
presentation of the sounds to the two ears was de- 
termined for intensities of 10 to 80 db. Adaptation 
effects were eliminated by providing 1-2 minute re- 
covery periods between each balance. The intensity 
difference required to effect a subjective centered 
balance was found to increase logarithmically as the 
loudness of the stimulating sound increased from 10 
to 50 db. Above this level the intensity difference 
remained fairly constant. The effect was generally 
greater for clicks of 0.2 millisecond duration than 
for clicks of 0.6 millisecond duration. Most sub- 
jects showed a difference in sensitivity between the 
two ears; the intensity reduction required to effect 
a balance was greater when the lag effect was di- 
rected toward the less sensitive ear. 


9394 
Kopra, L. L., 


1959 
D. T. Pedrini, and R. W. Fullington 
DAY-TO-DAY STABILITY OF THE AUDITORY 
THRESHOLD IN NOISE-EXPOSED AND NON-NOISE- 
EXPOSED AIR FORCE PERSONNEL.—Univ. of 
Texas, Austin; issued by School of Aviation Medicine, 
Brooks Air Force Base, Tex. Report no. 59-85, 
Aug. 1959. 10 p. AD 228 804 


Short-term cumulative temporary threshold shift 
in noise-exposed Air Force personnel was investi- 
gated. Daily pure-tone audiometric tests were ad- 


192 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


ministered on five consecutive mornings to three 
groups of men. Twenty-seven flight-line men had 
noise exposure during the test week; 24 flight-line 
men had no noise exposure during the test week; 52 
men had non-flight-line jobs. Analysis of audio- 
metric data showed that: (a) Most mean thresholds 
in the three groups on Tuesday through Friday were 
better than mean thresholds on Monday. Improve- 
ment in measured auditory sensitivity during the 
test week is interpreted as indicative of a learning 
effect. (b) Intrasubject variability in thresholds at 
4000 c.p.s. and at 6000 c.p.s. was not related to 
threshold sensitivity. (c) No significant cumulative 
short-term temporary threshold shift occurred 
among the noise-exposed men during the five-day 
test period. (Authors' abstract) 


9395 
Kopra, L. L., 1961 


and L, E, Strickland 
HEARING THRESHOLD LEVELS OF NON-JOB- 
NOISE-EXPOSED AIR FORCE PERSONNEL, — 
School of Aviation Medicine. Aerospace Medical 
Center, Brooks Air Force Base, Tex. Report no. 
61-21, Feb. 1961. 12 p. 


Pure-tone threshold tests were administered with 
the Rudmose ARJ-3 automatic audiometer to 446 
non- job-noise-exposed Air Force personnel. Results 
showed that (a) the hearing threshold levels of the 
non-job-noise-exposed personnel were similar to 
the thresholds of comparable age groups reported 
in other studies; (b) the hearing levels of the 18- 
to 24-year-old group differed appreciably from the 
hearing levels of age groups above 25 years of 
age; (c) when the thresholds of the left and right 
ears of the total group were compared, poorer 
thresholds were noted for the left ears at almost 
all test frequencies; and (d) previous exposure to 
gunfire was not significantly related to hearing 
level. (Authors' abstract) 


9396 
Kopra, L. L. 1961 


NOISE EXPOSURE OF B-52 AND KC-135 AIR- 
CRAFT MAINTENANCE PERSONNEL [Abstract].— 
ASHA: Jour. Amer. Speech and Hearing Assoc., 

3 (10): 351-352. Oct. 1961. 


The mean total daily noise exposure of B-52 and 
KC-135 aircraft maintenance personnel to levels 
exceeding 90 decibels was 20.7 minutes for test- 
cell crew members of B-52 aircraft. In all jobs, 
more than 54% of the total exposure time fell with- 
in the 90 to 99 db. range. The maximum daily dura- 
tion of noise exposure to levels above 90 db. was 
experienced by a ground crew member of a B-52 
bomber, and this duration was 324 minutes. Other 
maximum daily exposures were 253 minutes by an 
engine-conditioning mechanic, 102 minutes by a 
ground crew member of a KC-135 aircraft, and 48 
minutes by a test-cell crew member. Aircraft 
maintenance personnel, with very few exceptions, 
are not exposed to potentially hazardous noise levels 
long enough to result in widespread irreversible 
hearing loss, provided that available ear protection 
devices are worn consistently by these men, (Au- 
thor's abstract, modified) 


9397 
Kopra, L. L., 1960 


R. W. Fullington, and L. E. Strickland 
RELATIONSHIP BETWEEN ALTERNATE BINAURAL 
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BIFREQUENCY LOUDNESS-BALANCE TEST AND 
THRESHOLD TONE-DECAY TEST RESPONSES IN 
NORMAL AND SUBNORMAL EARS.—Univ. of Texas, 
Austin; issued by School of Aviation Medicine, 
Brooks Air Force Base, Tex. Report no. 60-19, 
April 1960. 12 p. 


The alternate binaural bifrequency loudness-bal- 
ance test (500 c.p.s. versus 4000 c.p.s.) and the 
threshold tone-decay test were administered to 20 
male subjects with bilateral normal hearing and to 
14 subjects with significant bilateral high-frequency 
sensori-neural loss. Results showed that (a) when 
a span difference of 30 db. was used as the criterion 
for abnormal loudness increase, 13 of the subnormal 
subjects demonstrated abnormal loudness at 4000 
c.p.s. in both right and left ears, and one of the nor- 
mal subjects showed abnormal loudness increase in 
one ear; (b) in the threshold tone-decay test the dif- 
ferences between median sensation levels required 
for 60-second awareness by normal and subnormal 
subjects were not significantly different at any test 
frequency from 250 c.p.s. through 6000 c.p.s. and (c) 
no systematic interrelationships were observed be- 
tween alternate binaural loudness-balance test re- 
sults and threshold tone-decay test results. (Au- 
thors' abstract) 


9398 
Kylin, B. 1959 


STUDIES ON THE TEMPORARY HEARING THRES- 
HOLD SHIFT AT DIFFERENT FREQUENCIES AF- 
TER EXPOSURE TO VARIOUS OCTAVE BANDS OF 
NOISE: PRELIMINARY REPORT.—Acta oto- 
laryngologica (Stockholm), 50 (6): 531-539. Nov-Dec. 
1959. 


In 220 persons, studies were made of the tempo- 
rary threshold shifts (TTS) of hearing 15 minutes af- 
ter cessation of exposure for two hours to various 
types of octave-band filtered white noise with souad 
pressure levels ranging from 75 to 115 decibels. As 
regards the bands 75-150, 150-300, 600-1200, and 
2400-4800 c.p.s., the power to produce TTS was least 
at 75-150 c.p.s. and increased with each octave band 
up to 2400-4800 c.p.s. At the latter band the effect 
was approximately similar to that at 4800-10,000 
c.p.s. For the lower part of the frequency spectrum 
the results were largely in conformity with the "dam- 
age risk criterion" according to Hardy, but there was 
discrepancy at higher frequencies. (Author's ab- 
stract) 


9399 
Lawrence, M., 1959 
D, Wolsk, and R. D. Burton 
STIMULATION DEAFNESS, COCHLEAR PAT- 
TERNS, AND SIGNIFICANCE OF ELECTRICAL 
RECORDING METHODS. —Annals Otol., Rhinology 
and Laryngol., 68 (1): 1-33. March 1959. 


Three techniques of recording the electrical po- 
tentials of the cochlea of guinea pigs are studied 
and compared: paired differential electrodes, 
single electrodes, and round-window foil electrodes. 
It appears that paired differential electrodes do not 
present any clearer picture of cochlear response 
loss after overstimulation than *-es a round-window 
electrode. By comparing single electrodes placed 
in different turns and by selective destruction of 
regions of the organ to Corti it was shown that a 
round-window foil electrode recorded potentials 
arising over the entire length of cochlea but, be- 
cause of the electrical attenuation within the fluids, 
records weaker apical responses than basal ones, 
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Following a pure-tone overstimulation, the dis- 
crepancies between the sharp frequency shift 
revealed audiometrically and the broad general fre- 
quency loss shown by electrical recording is real 
and not a result of technique. It is concluded that 
the sharp frequency analysis in the hearing process 
does not occur on the basilar membrane nor 
strictly in the auditory nerve system but in an 
interaction of the two. (Authors' summary, modi- 
field) 


9400 
Loeb, M., 1961 
and C. Dickson 
FACTORS INFLUENCING THE PRACTICE EFFECT 
FOR AUDITORY THRESHOLDS. —— Jour. Acoust. 
Soc. Amer., 33 (7): 917-921. July 1961. 


Three experiments were performed to determine 
the practice effects on auditory thresholds under 
differing conditions. In the first one, a partial rep- 
lication of an experiment by Zwislowski et al.,a 
‘large practice effect was found for the 125-c.p.s. 
threshold, a smaller, less significant effect was 
found for the 1000-c.p.s. threshold, and insignifi- 
cant changes were measured for 500 and 3000 c.p.s. 
In a second experiment it was found that there 
was no practice effect for masked thresholds at 
125, 500, 1000 and 3000 c.p.s. in the presence of 
a background of white noise. The hypothesis had 
been advanced that practice effect in quiet involved 
a progressive discrimination between low-frequency 
signals and a low-frequency physiologic noise; the 
findings in the second experiment were in agree- 
ment with predictions from this hypothesis. In a 
third experiment an attempt was made to induce a 
learning effect for a higher-frequency threshold by 
introducing a narrow-band, faint, high-frequency 
background; the attempt was unsuccessful. (From 
the authors' summary and conclusions) 


9401 
Loeb, M., 1959 


and A, J. Riopelle 
THE INFLUENCE OF LOUD CONTRALATERAL 
STIMULATION ON THE THRESHOLD FOR LOWER 
FREQUENCY TONES.—Army Medical Research 
Lab., Fort Knox, Ky. (USAMRL Project no. 6-95-20- 
001). Report no. 404, Nov. 11, 1959. ii+11 p. 


The attenuation was measured of the acoustic re- 
flex for sounds near threshold by measuring the in- 
fluence of loud contralateral stimulation on absolute 
thresholds. Two different procedures were employed 
for determination of threshold. Threshold shifts ob- 
served were quite small (generally less than 5 db.) 
and inconsistent with data from other experiments in 
which considerable attenuation of loud sounds by the 
acoustic reflex was apparently demonstrated. The 
small shifts observed may have been due to distrac- 
tion rather than to reflex action of the middle ear 
muscles. It is possible that the acoustic reflex acts 
differentially on loud and soft sounds providing con- 
siderable attenuation for loud sounds and little or no 
attenuation for fainter ones. (From the authors’ ab- 
stract) 


9402 


Mendelson, E. S. 1960 
FURTHER DEVELOPMENT OF AUDITORY REFLEX 
TYMPANOMANOMETRY (AUDITORY REFLEX RE- 
ACTIONS AND JET ENGINE NOISE).—Navai Air 
Material Center. Air Crew Equipment Lab., Phila- 
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delphia, Pa. Report no. NAMC-ACEL-426, Feb. 5, ing loud sounds. Possible raechanisms of auditory co 
1960. vi+25 p. trauma are reviewed briefly. (Authors' abstract, va 
Tests were conducted on 11 subjects to obtain in- modified) 9408 
formation on the reliability and general applicability a a 
a : . 9405 Nixo: 
of an extratympanic manometric method for the a ae 196 DI 
registration of individual auditory reflex reactions . De Mes Ping , oi : ’ 1 ; 
to loud jet-engine noise. Quantitative reliability was J. F. Spradley, S. Datnovic, and C. J. Brooks TE 
demonstrated in carefully conducted and repeated EFFECTS OF INTENSE SOUND, HYPOXIA AND TE 
tests on one subject. General applicability was dem- K ANAMYCIN ON THE PERMEABILITY OF COCH- 94 
onstrated in 9 of the other 10 subjects. The range of LEAR PARTITIONS. —— Annals Otol. Rhinol. 
reflex threshold sound-pressure levels was observed Laryngol., 70 (2): 572-581. June 1961. (ai 
to be approximately 95 to 125 db. at intermediate Polarographic measurements in the guinea pig id 
frequencies, and 115 to over 130 db. at the frequency showed that permeability changed in the cochlear re 
extremes. It is concluded that the variability among partitions. Hypoxia produced by inhaling nitrogen si 
individuals in the ease with which the auditory reflex for 5-7 minutes increased permeability at the vas. nes 
is seen to be elicited or sustained may form a partial cular partition. Exposure to a pure tone of 2000 TI 
basis for personnel assignments, e.g., to tasks where c.p.s. increased permeability of the basilar and er 
hearing conservation is critical. Reissner's partition as did the kanamycin. The fe 
9403 evidence supports two working hypotheses: (1) the pes 
ototoxic effect of kanamycin and the traumatic ef- pe 
Mendelson, E. 8. tt fects of intense sound are potentiated by an in- ° 
IMPROVED METHOD FOR STUDYING TYMPANIC crease in current flow ac the adie mem- - 
REViShES i MAN, —— Jour. Acoust. Soc. brane and (2) the bare nerve endings of mechani- yn 
Amer., 33 (2): 146-152. Feb. 1961. : bar © ‘ co 
Also issued as: Naval Air Material Center. Air cal receptors may be atimutnted by a change in th 
Crew Equipment Lab., Philadelphia, Pa. Report ionic composition which is secondary to a change th 
no. NAMC-ACEL-457 (Report no. 5, of Auditory in permeability produced by mechanical stress, kr 
Reflex Reactions and Jet Engine Noise), May 19, 9406 co 
1961. Misrahy, G. A., 1958 : 
A description is given of a manometric appara- B. R. De Jonge, E. W. Shinabarger, and J. E. of 
tus developed for registering the involuntary dis- Arnold 
placements of the human tympanic membrane dur- EFFECTS OF LOCALIZED HYPOXIA ON THE 940: 
ing the reflex contraction of the middle-ear mus- ELECTROPHYSIOLOGICAL ACTIVITY OF COCHLEA 3 b 
cles. Recent tests with the new method have been OF THE GUINEA PIG.—-Jour. Acoust. Soc. America, ? 
uniformly successful in 14 inexperienced subjects, 30 (8): 705-709. Aug. 1958. A 
as contrasted with only 20 out of 57 previously. Solutions of glucose oxidase and its substrate were (I 
The reflex reactions have also been recorded injected into the scalae to render the organ of Corti 
from subjects who have been judged nonreactors hypoxic without affecting oxygen tension in the stria 
in previous tests. Extensive repetitions of tests vascularis. It was thus possible to depress action th 
on one subject have yielded a close quantitative potentials and microphonics, leaving the dc potential to 
relation between stimulus and response-index largely unaffected, to suppress entirely the action th 
magnitudes. The stimulus was a click-free tone of potential of a tone pipe of 12,000 c.p.s. without simi- to 
500 c.p.s., graded in steps of 1 db. The threshold larly suppressing that of 1000 c.p.s., and to diminish je 
sound pressure level was about 111 db., and re- the microphonics in one turn without detecting the de- a 
sponse magnitude rose in sigmoid fashion with crease with an electrode placed in another turn or b 
progressively stronger stimuli. This method has against the round window. These results were taken rr 
yielded empirical information relevant to the prob- to show that the dc potential originates in the stria fc 
lems of individual noise tolerance, attenuation of vascularis, that a tone of 12,000 c.p.s. elicits an ac- ti 
high-intensity sounds by ear protectors, recovery tion potential only in the first cochlear turn, and that je 
of normal physiological functions after induced a unipolar electrode records only from a limited dis- 
hearing loss, and conditions favoring continuous tance. (Authors' abstract) 941 
contraction of the middle-ear muscles. Pet 
9407 R 
9404 Misrahy, G. A., 1958 Ss 
Misrahy, G. A., 1958 J. E. Arnold, J. R. Mundie, E. W. Shinabarger, and (( 
E. W. Shinabarger, and J. E. Arnold V. P. Garwood v 
CHANGES IN COCHLEAR ENDOLYMPHATIC OXY- GENESIS OF ENDOLYMPHATIC HYPOXIA FOLLOW- Vv 
GEN AVAILABILITY, ACTION POTENTIAL, AND ING ACOUSTIC TRAUMA.—Jour. Acoust. Soc. 7 
MICROPHONICS DURING AND FOLLOWING America, 30 (12): 1082-1088. Dec. 1958 6 
cet ya yg tod ghey tong - — Loud bursts of pure tone tend to decrease slightly 
701-704. Aug 1958 P ; ' the hydrogen diffusion rate into the first turn of the p 
: ; r scala media of the eupneic guinea pig and markedly d 
Anesthetized guinea pigs were exposed to asphyxia, in the hyperventilated animal. White noise increases r 
chronic hypoxia induced by breathing various mix- the rate of diffusion of hydrogen gas into the auditory l 
tures of nitrogen in air, and loud sounds consisting of cortex of the nonanesthetized cat. Acoustic trauma 1 
pure tones of 500 or 2000 c.p.s. at 130 decibels for produces vascular stasis in exposed blood vessels of s 
15-30 seconds. Recordings were made of oxygen the hamster cheek pouch. These results are inter- s 
availability, action potentials, and microphonics of preted as indicating that the endolymphatic hypoxia fol- I 
the cochlea. The curves obtained were compared and lowing loud sound is due to a decrease in the oxygen I 
showed that hypoxia may play an important contribu- supply/demand ratio resulting from (a) an increase in c 
tory role in the temporary losses of hearing follow- metabolism, and (b) no change, or decrease, in I 
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cochlear blood flow and/or permeability of the stria 
vascularis. (Authors' abstract) 


9408 

Nixon, C. W. 1961 
DIFFERENTIAL EFFECT OF BREATHING SELEC- 
TED GASES UPON TEMPORARY AUDITORY - 
THRESHOLD SHIFT.—Aerospace Med., 32 (10): 
947-952. Oct. 1961. 


The effect was studied of three respiratory gases 
(air, 100% oxygen, and 95% oxygen-5% carbon diox- 
ide) upon temporary auditory threshold shift and 
recovery from the shift, with the following conclu- 
sions: (1) The magnitude of the threshold shift was 
not altered by the various gas conditions. (2) 
Threshold shift recovery time was significantly 
greater for the oxygen-carbon dioxide condition than 
for either air or oxygen; differences in recovery time 
among the air and oxygen conditions were not signifi- 
cant. (3) The respiratory conditions utilized in this 
study did not evoke differences in either frequency of 
occurrence or magnitude of the bounce reflected in 
auditory threshold shift recovery curves. Statements 
concerning the effects of increased oxygen supply to 
the peripheral mechanism of hearing upon temporary 
threshold shift and recovery are limited by the lack of 
knowledge concerning what actually happens at the 
cochlea. It is suggested that the auditory threshold 
shift induced by loud sound is not relieved by breath- 
ing selected gases which contain high concentrations 
of oxygen. (Author's conclusions, modified) 


9409 

Ozbaydar, S. 1961 
THE EFFECTS OF DARKNESS AND LIGHT ON 
AUDITORY SENSITIVITY. — Brit. Jour. Psychol. 
(London), 52 (3): 285-291. Aug. 1961. 


This paper describes a group of experiments on 
the supposed effects of darkness and light on audi- 
tory sensitivity. The absolute threshold, differential 
threshold and masked threshold for a 1200-C. Pp. S- 
tone were measured in a total of forty-six sub- 
jects, both when adapted to darkness, and to an 
ambient light of 25 ft.-candles. There was a small, 
but reliable, improvement in both absolute and 
masked thresholds, in the light. No change was 
found in the differential threshold. Some introspec- 
tive evidence was also obtained from twelve sub- 
jects. (Author's abstract) 


9410 

Peters, R. W. 1960 
RESEARCH ON PSYCHOLOGICAL PARAMETERS OF 
SOUND.—Mississippi Southern Coll., Hattiesburg 
(Contract AF 33(616)-3644); issued by Wright Air De- 
velopment Division. Aerospace Medical Lab., 
Wright-Patterson Air Force Base, Ohio (Project no. 
7231, Task no. 71786). WADD Technical Report no. 
60-249, Feb. 1960. vii+57 p. 


Experimental approaches to the determination of 
psychological parameters for complex sounds are 
discussed and relevant studies are summarized. The 
results of a series of experiments treating the prob- 
lem of parameters for complex sounds are included. 
The studies involved language of auditory experience, 
scaling of auditory stimulus sets on equal-interval 
scales, paired-comparisons scaling, scaling by direct 
magnitude estimations, observer generated scales, 
multidimensional scaling of groups of sounds, and 
changes in auditory perception under constant stimu- 
lation. Results of the studies indicated the most 
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promising approach for the study of parameters of 
complex sounds was the multidimensional scaling 
model. In a pure tone study this scaling model iso- 
lated the expected dimensions, pitch and loudness. In 
the scaling of complex sounds, for several stimulus 
sets evaluated, between three and six dimensions ap- 
peared to emerge. (Author's abstract) (83 refer- 
ences) 


9411 


Pettie, C. R. 1959 


THE LOUDNESS DIFFERENCE LIMEN FOR TONES 
IN NOISE.—Naval Medical Research Lab., New 
London, Conn. (Research Project no. NM 22 01 20.02. 
01). Report no. 314 (vol. 17, no. 9), Aug. 7, 1959. 
iii+5 p. 

Earlier research has shown that differential sensi- 
tivity for loudness of tones decreases sharply with 
decreasing overall loudness, particularly at the weak- 
er sensation levels. Recent studies using a forced- 
choice variant of the method of constant stimulus dif- 
ferences have not corroborated these large and regu- 
lar changes either for tones or white noise. As an 
extension of the stimulus, a tone was presented in a 
thermal noise to two experienced subjects. The dif- 
ferential sensitivity was explored for the tone at six 
levels (3 through 40 db.) above the 50% recognition 
threshold in a broad-band noise. The Difference 
Limen, 75% criterion, (DL75%) for a pure tone (1000 
or 6000 c.p.s.) masked by noise is found to be rela- 
tively invariant over a very wide range. Moreover, 
the DL75%, under this condition compares very well in 
magnitude with the DL75 obtained in quiet. The 
psychophysical method and its judgmental require- 
ments, experience of the subject, and other conditions 
arranged to render optimal conditions for discrimina- 
tion, are considered to have produced the divergence 
of these results from those of more widely-quoted 
literature. It is noted that this is a test of loudness 
memory ability as distinct from other loudness dis- 
crimination abilities contained in the notion o, pri- 
mary auditory abilities. (Author's abstract) 


9412 
Pickett, J. M. 1959 


LOW-FREQUENCY NOISE AND METHODS FOR 
CALCULATING SPEECH INTELLIGIBILITY. —Jour. 
Acoust. Soc. Amer., 31 (9): 1259-1263. Sept. 1959. 


Speech intelligibility was tested in a low-frequency 
masking noise. Various conditions of speech and 
noise filtering below 1200 c.p.s. were employed in 
order to test the relative effects of direct low-fre- 
quency masking and upward spread of masking to 
higher frequency regions. Tests were carried out 
at three noise spectrum levels which corresponded 
to overall unfiltered levels of 85, 105, and 115 deci- 
bels. The results showed significant decreases in 
intelligibility as the noise energy was admitted pro- 
gressively between 300 and 20 c.p.s. Further, the 
speech frequencies between 20 and 300 c.p.s. pro- 
vided no significant contribution to intelligibility 
under any noise condition tested. It is, therefore, 
concluded that the low-frequency energy in the noise 
produced upward spread of masking. This interpre- 
tation is reinforced by the fact that spread of mask- 
ing was greater at higher noise levels and also at 
lower speech-to-noise ratios. Implications for cal- 
culating the effects of noise interference upon intel- 
ligibility are discussed. (Author's abstract) 
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9413 
Pikler, A. G., 1960 
and J. D. Harris 
COMPENSATORY AND PURSUIT TRACKING OF 
LOUDNESS. —— Jour. Acoust. Soc. Amer., 32 (9): 
1129-1133. Sept. 1960. 


In the compensatory form of loudness tracking 
the subject keeps a loudness level constant in the 
face of programmed changes; in the pursuit form, 
he duplicates the loudness changes by manipulating 
an external source. Five subjects were required 
to track three tape-recorded programs presented 
in eight test conditions, including both modes (com- 
pensatory and pursuit) and three channel types of 
reception (monotic, diotic, dichotic), The responses 
were obtained by dial-writing techniques and a pa- 
per-tape voltage recorder. Analysis of variances 
based on 120 tracings revealed the overall superi- 
ority of the compensatory mode (average momen- 
tary error 2.2 db.) vs the pursuit mode (3.3 db.). 
High accuracy and consistency obtainable in audi- 
tory tracking suggest its use for the purposes of 
suprathreshold audiometry and for human engineer- 
ing tasks in compensatory and pursuit displays. 
(Authors' abstract) 


9414 
Pollack, I., 1959 
and W. J. Trittipoe 
BINAURAL LISTENING AND INTERAURAL NOISE 
CROSS CORRELATION. —Jour. Acoust. Soc. Amer., 
31 (9): 1250-1252. Sept. 1959. 


The identification of different interaural broad- 
band noise correlations was examined over a range 
of reference correlations. Interaural correlations 
were produced by the method of Licklider and 
Dzendolet in which three independent noise sources 
were combined into two outputs. The change in inter- 
aural correlation (squared) required for 75% correct 
identification varied from about 0.4 for a reference 
correlation of 0.0 to about 0.04 for a reference cor- 
relation of 1.0. (Authors' abstract) 


9415 

Pollack, I. 1959 
MESSAGE REPETITION AND MESSAGE PERCEP- 
TION. —Jour. Acoust. Soc. Amer., 31 (11): 1509- 
1515. Nov. 1959. 


The improvement in word intelligibility associated 
with successive presentations of a word in noise was 
examined with recorded and with independent samples 
of the speech and/or its background noise. The 
listener's criterion for termination of a trial was 
shown to be a crucial determinant of the gain of in- 
telligibility with successive presentations. The im- 
provement in intelligibility was greater for independ- 
ent samples of speech and noise than for successive 
presentations of a single recorded sample. The ob- 
served improvement, however, was less than pre- 
dicted for the ideal observer with perfect memory by 
the theory of signal detectability. Indexes of re- 
sponse discriminability and signal discriminability 
are briefly discussed. (Author's abstract) 


9416 

Reger, S. N. 1960 
EFFECT OF MIDDLE EAR MUSCLE ACTION ON 
CERTAIN PSYCHOPHYSICAL MEASUREMENTS. — 
State Univ. of Iowa Hospitals. Dept. of Otolaryngol- 
ogy and Maxillofacial Surgery, Iowa City; issued by 
School of Aviation Medicine, Brooks Air Force Base, 
Tex. Report no. 61-20, Nov. 1960. 15 p. 
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Also published in: Annals Otol. Rhinol. and Laryn- 
gol., 69 (4): 1179-1198. Dec. 1960. 


A review of literature relative to intratympanic 
muscle action in man is presented. The attenuation 
produced by middle ear muscle contraction was 
measured in three individuals during pulsed tones at 
frequencies of 125 to 2000 c.p.s. and sound pressure 
levels at 2 decibels above shifted thresholds. It ap- 
pears that in humans a high-intensity level noise 
presented to one ear results in more effective mid- 
dle ear muscle contraction in that ear than in the 
contralateral ear. It was also learned that a high- 
intensity 2000-c.p.s. noise had relatively little effect 
on a constant pulse of 125 c.p.s. even when both were 
presented in the same ear simultaneously. 


9417 

Rice, E. A. 1961 
ORGAN OF CORTI'S NEGATIVE INTRACELLULAR 
POLARIZATION. —Wright Air Development Divi- 
sion. Biomedical Lab., Aerospace Medical Lab., 
Wright-Patterson Air Force Base, Ohio (Project no. 
7232, Task no. 71789). WADD Technical Report no. 
60-778, Jan. 1961. iii+6 p. 


The negative potential located between the basilar 
membrane and the reticular lamina of the guinea 
pig's cochlea was investigated using several types 
of electrodes from 3 to 24 microns in diameter. 
This potential was found intracellular in origin and 
located within the organ of Corti. The hypothesis 
that the negative potential found in the scala media 
of hypoxic animals represents a "leakage" of the 
organ of Corti's negative intracellular polarization 
is supported by these experiments. The negative 
intracellular polarization of the organ of Corti was 
found to exist during the life span of the microphon- 
ics. The significance of these findings in explaining 
the origin of microphonics is discussed. (Author's 
abstract) 


9418 
Rice, E. A., 1960 
and E. W. Shinabarger 
STUDIES ON THE ENDOLYMPHATIC DC POTEN- 
TIAL OF THE GUINEA PIG'S COCHLEA. — 
Wright Air Development Division. Aerospace Med- 
ical Division, Biomedical Lab., Wright-Patterson 
Air Force Base, Ohio (Project no. 7231, Task no. 
71786). WADD Technical Report no. 60-162, Aug. 
1960. ifi+8 p. 
Also published in: Jour. Acoust. Soc. Amer., 
33 (7): 922-925. July 1961. 

The effect of loud sound on the endolymphatic 
DC potential was studied in both normal and hy- 
poxic animals. When the integrity of the cochlea 
wall was maintained, the endolymphatic DC poten- 
tial decreased 5 millivolts with the onset of sound 
(1000 c.p.s. at below 140 db.) and recovered im- 
mediately when the sound was terminated. At in- 
tensities of 140 db. and above, the DC potential 
irreversibly decreased. The effect of sound on the 
DC potential was the same for both normal and 
hypoxic animals. A negative DC potential was 
found in the scala media of hypoxic and dead ani- 
mals. This potential survived the life span of the 
post mortem microphonics. The positive DC po- 
tential returned on terminating hypoxia. Oxygen 
deprivation resulted in the DC potential decreasing 
before the microphonics. The possible significance 
of these findings to the physiology of hearing is 
discussed. (Authors' abstract) 
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9419 
Robert, P., 1960 
R. Bordes, and P. Blanc 
{[BAROTRAUMA AND DEAFNESS IN AVIATORS] Le 
barotraumatisme et la surdité des aviateurs. —— 
Revue des Corps de santé des armées (Paris), 
1 (5): 701-712, Oct. 1960. In French. 


The development of noise-induced deafness in 
aviators is similar in pattern to that observed in 
other occupational groups; the extent of deafness 
is rarely as great, however, because of the rela- 
tively low levels of noise exposure in aircraft. A 
serious form of deafness may result in aviators 
from barotrauma, which may cause, in its acute 
form, a deafness of 20-30 decibels in the low and 
middle frequencies, and a lesser deafness above 
1500-2000 c.p.s. Chronic barotrauma is charac- 
terized by catarrh of the eustachian tube, ultimate- 
ly blocking aeration of the middle ear, and result- 
ing in deafness of 10-30 decibels in all frequen- 
cies. The ability to hear may be influenced by 
psychic factors of attention, training, and mental 
facility. It is suggested that the measure of deaf- 
ness should be an intelligibility test rather than 
an audiometric examination. 


9420 
Robert, A., 1961 
P. Pialoux, and A. Lucas 
[CONTRIBUTION TO THE STUDY OF POSSIBLE 
ALTERATIONS OF HEARING FUNCTION IN FLYING 
PERSONNEL] Contribution a l'étude des altérations 
possibles de la fonction auditive, chez le personnel 
navigant.—In: IInd World-IVth European Aviation 
and Space Medicine Congress (Rome, 1959), Papers, 
vol, 2, part 1, p. 300-307. Rome, 1961. In French. 
An auditory study was made of 700 Air France 

flight personnel (pilot candidates, pilots, mechanics, 
radio operators, stewards, and hostesses) over a 
four-year period. The appearance of cochlear hypo- 
acusia was frequent in pilots, radio operators, and 
mechanics. Exposure of subjects to strong sound 
levels during long hours of flying was not considered 
a major element in the development of hearing 
problems, Stewards and hostesses did not exhibit 
cochlear hypoacusia nor frequent changes in middle 
ear function, No particular formula for change of 
hearing function was found for so-called "hypoacusia 
or deafness of the aviator". Alterations of hearing 
function were more pronounced in radio operators 
and mechanics than in pilots. Pilot candidates with 
640-6800 flying hours exhibited changes in percep- 
tion of frequencies in the area of 3000-6000 c.p.s., 
more so than candidates in flight school. This sta- 
tistical study does not present the probability of 
changes in middle ear function under actual flight 
conditions in civil aviation. Middle ear pathology 
appears to be an accident and is not an element of 
frequent determination, Included are representative 
tables of the five groups of flying personnel accord- 
ing to the degree of hearing dysfunction found. 


9421 
Robert, P. 1959 
[HEARING APTITUDE IN FLYING PERSONNEL. 1.]} 
Aptitude otologique dans le personnel navigant. 1.— 
Medicine aeronautique (Paris), 14 (3): 299-307. 1959. 
In French, with English summary (p, 306-307). 

Tonal audiometry is the basic test used for deter- 
mining a candidate's unfitness for flight status, and 
is used only for examination prior to admission to 
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flight status. For routine control audiologic exam- 
inations a decision of unfitness must be based only 
on vocal audiometry tests. The necessity is stressed 
to test hearing in both silent and noisy environments 
in order to detect hearing distortion sufficient to 
justify a decision of unfitness for flight status. Sev- 
eral standards are suggested for the admission to 
flight status and for routine control examination in 
which the principal role is held by speech intelligi- 
bility. (Author's summary, modified) 


9422 
Sergeant, R. L. 1961 


PERSTIMULATORY ADAPTATION, RESIDUAL 
ADAPTATION, AND THE ON-EFFECT [Abstract]. 
—— ASHA: Jour. Amer. Speech and Hearing Assoc., 
3 (10): 349. Oct. 1961. 


The effect upon perstimulatory adaptation due to 
an interrupted tone of 1000 c.p.s. at 50 decibels 
sound level was investigated. Amount of adapta- 
tion was measured from recordings of periodic 
simultaneous dichotic loudness matches during five- 
minute runs. Five observers made two runs each 
for various combinations of signal on and off-times. 
On-times were 10000, 3000, 1000, 300 and 100 
milliseconds; off-times were 3000, 1000, 300, 100, 
and 30 milliseconds. It was found that (1) for con- 
stant signal off-times, an increase in the on-time 
produced an increase in adaptation; (2) for constant 
on-times, an increase in the off-time produced a 
decrease in amount of adaptation; (3) the slopes of 
the adaptation plots resulting from increased off- 
times for a constant on-time became steeper for 
longer on-times; and (4) for on-times of 300 to 10000 
milliseconds, approximately 50% of the adaptation 
expected for a continuous tone was observed when 
the on-time was 10 times the off-time. (From the 
author's abstract) 


9423 
Siegenthaler, B. M. 1961 


REACTION TIME, DIFFERENCE LIMEN AND AM- 
PLITUDE OF EXCURSION ON NORMAL BEKESY 
AUDIOGRAM, —— Jour, Auditory Research, 1 (4): 
285-293, July 1961, 


Békésy audiogram threshold tracings for one 
minute, reaction time to onset of tone, and differ- 
ence limen at forty decibels sensation level were 
obtained for 34 normal subjects, Test tones were 
250, 1000 and 4000 c.p.s, Correlations among mean 
size of excursions on the Békésy test, reaction 
time and size of difference limen were computed 
for each frequency tested, A low correlation ( .38) 
significant at .05 was found between Békésy excur- 
sions and difference limen at 250 c.p.s, All other 
correlations were not significant at the .05 level. 
It was concluded that among normals size of ex- 
cursions on the Bekésy audiogram is not related 
to reaction time, nor to difference limen at the 
middle and upper audiometric frequencies. (Author's 
summary) 


9424 
Simmons, F, B. 1959 


MIDDLE EAR MUSCLE ACTIVITY AT MODERATE 
SOUND LEVELS,—Annals Otol,, Rhinology and 
Laryngol., 68 (4): 1126-1143, Dec, 1959. 


The effects of the middle ear muscles on cochlear 
microphonics were studies in awake and anesthe- 
tized cats by means of electrodes permanently 
implanted on their round windows, Continuous 
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single- and swept-frequency tones were used to 
study frequencies between 0,2 and 7 kilocycle in- 
tensities from 20-25 decibels to 85-90 decibels 
above human threshold, Evidence is presented that: 
(1) dynamic changes in cochlear microphonics of a 
normal, awake cat are due almost exclusively to the 
action of the middle ear muscles; (2) middle ear 
muscle contractions produce significant attenuation 
in the transmission of moderate-intensity sounds 
across the middle ear; (3) the tympanic muscle 
acoustic reflex can be activated by any tone, but 

the resultant contractions adapt more quickly and 
are generally less effective at higher frequencies; 
(4) the characteristics of this frequency-specific 
adaptation cycle can be interpreted as further evi- 
dence of relatively rapid central nervous system 
adaptation to both frequency and intensity at the 
medullo-pontine level; (5) the stapedius is primarily 
responsible for the above-listed effects; and (6) 
considerable variation in middle ear muscle ac- 
tivity is to be found from cat to cat. (Author's 
summary, modified) 


9425 
Simmons, F. B. 1960 


MIDDLE EAR MUSCLE PROTECTION FROM THE 
ACOUSTIC TRAUMA OF LOUD CONTINUOUS 
SOUND: AN ELECTROPHYSIOLOGICAL STUDY IN 
CATS. —— Annals Otol. Rhinol. and Laryngol., 69 
(4): 1063-1071. Dec. 1960. 


Serial measurements of cochlear microphonic 
and VIII nerve action potentials were obtained dur- 
ing exposure to traumatic sound (1 kc. for 2 hours 
at 135 db.) in cats with electrodes permanently 
implanted on their round windows. Exposed cats 
that were awake, and whose middle ear muscles 
were intact and active, showed considerably less 
evidence of trauma than did those with middle ear 
muscles deactivated by anesthesia or severed 
weeks before exposure. Action potential showed a 
greater depression than cochlear microphonic in 
all cats, It is concluded that the middle ear mus- 
cle reflex is capable of sustained protective action 
against traumatic sound. (Author's summary, mod- 
ified) 


9426 
Snepvangers, C. S. 1961 


[THE PROBLEMS OF NOISE] Les problémes du 
bruit. —— Revue internationale des services de 
santé des armées de terre de mer et de l'air 
(Paris), 34 (3): 81-90. March 1961. In French, 
with English summary (p. 81). 


A discussion is presented on the nature and 
hazards of noise in general and jet engine noise 
(120-130 decibels) and B-47 noise (140 decibels) 
in particular. It is recommended that flying per- 
sonnel exposed to engine noise for long periods of 
time be given pre-selection audiometry and period- 
ic post-employment audiometry to evaluate hearing 
ability, and that personal protective equipment 
such as ear plugs and muffs be used. 


9427 
Sorensen, H. 1959 


AUDITORY ADAPTATION IN NERVE ACTION 
POTENTIALS RECORDED FROM THE COCHLEA 
IN GUINEA PIGS.—Acta oto-laryngologica (Stock- 
holm), 50 (5): 438-450. Sept.-Oct. 1959, 


Urethane-anesthetized guinea pigs were exposed 
to noise and pure-tone stimulation of low intensity 
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(35-80 decibels). The effect of the exposure was 
measured on neural click responses recorded with 
gross electrodes from the basal turn of the 
cochlea. A depression of the neural activity, indi- 
cated by reduction of the amplitude of the click 
response, was demonstrated when the clicks were 
masked by white noise of moderate intensity. The 
poststimulatory effect was recorded after exposure 
to white noise or pure tones of varying frequencies, 
The recovery time was measured, The recovery 
time for the second of a pair of clicks was also 
recorded. A depression could not be provoked by 
stimulation of the contralateral ear, for which 
reason central inhibition could be excluded. The 
phenomenon is assumed to be the electrophysiolog- 
ical equivalent to auditory adaptation. (Author's 
abstract) 


9428 
Speeth, S. D., 1961 


and M. V. Mathews 
SEQUENTIAL EFFECTS IN THE SIGNAL-DETEC- 
TION SITUATION. — Jour. Acoust. Soc. Amer., 
33 (8): 1046-1054. Aug. 1961. 


Four previously trained females were exposed 
to four brief noise periods one of which contained 
the signal. The results show that the response de- 
pended on the sequence of past responses. The 
duration of the dependency varied with the se- 
quence, but it may extend to 3 or 4 past intervals, 
The dependency decreased as the signal level in- 
creased. A theory is developed to characterize the 
sequential dependencies by a finite-state machine. 


9429 
Spieth, W.., 1958 


and W. J. Trittipoe 
INTENSITY AND DURATION OF NOISE EXPOSURE 
AND TEMPORARY THRESHOLD SHIFTS.—Jour. 
Acoust. Soc. Amer., 30 (8): 710-713. Aug. 1958. 


A hypothesis is presented that the duration of ex- 
posures to loud sound in reproducing a given mag- 
nitude of temporary threshold shift (TTS) is about 
twice as imporatnt as intensity: two exposures 
should produce the same TTS if one exposure were 
one-fourth the sound level (6 decibels less) and 
twice the duration of the other exposure. The hypo- 
thesis was tested on 12 human ears with thermal 
noise exposures ranging from 130 decibels sound 
pressure level (SPL) for 1 minute to 94 decibels 
SPL for 64 minutes. TTS was measured at 2000, 
4000, 6000, and 8000 c.p.s. If the hypothesis were 
true, all exposures should have produced the same 
TTS. Actually the obtained average TTS, 5 minutes 
after exposure, described an inverted U-shaped 
function when plotted by increasing duration of ex- 
posure. The conditions from 118 decibels for four 
minutes through 100 decibels for 32 minutes pro- 
duced roughly similar amounts of TTS, while the 
other conditions produced substantially less TTS. 
The shapes of the recovery curves differed system- 
atically: at 4000 c.p.s. the TTS's 20 seconds after 
exposure were in perfect rank-order agreement with 
intensity of exposure, while from two minutes toten 
minutes the inverted U-rank order was apparent. 
(Authors' abstract, modified) 


9450 
Takahashi, R., 1959 


and others 
|THE RESULTS OF A HEARING TEST GIVEN TO 
JET PLANE MECHANICS AND CREWS] Jiettoki 
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tdjdin oyobi seibiin no chéryoku kensa seiseki [Ab- 
stract].—Nihon k6kii igaku shinri-gakkai kiroku 
[Proceedings of the Japanese Society of Aviation 
Medicine and Psychology] (Tokyo), (7): 3. May 1959, 
In Japanese. 


An oto-rhino-laryngological examination, including 
a hearing test, was given to 59 jet pilots and 147 
mechanics. A tonal dip of 15 db., measured with an 
SAIB 2D-type audiometer in a soundproof chamber, 
was considered an auditory defect. In comparison, 
25% of the pilots flying an L-type and 80% flying a 
J-type aircraft showed losses. Both groups included 
pilots with flying times below and above 1000 hours. 
The hearing loss was in the high tone range (above 
4000 c.p.s.), with negligible loss in the speech range. 
A comparison of the ground crew working in the run- 
way and mechanics in other areas revealed hearing 
losses in 23.9% of the former and 32.6% of the later. 
The speech range was affected to the same extent as 
in jet pilots. Temporary hearing loss and tinnitus 
was encountered in 50% of the ground crew working 
on the runway, and in 37% of the mechanics working 
in other areas. The protective effect of continual 
wearing of ear plugs was confirmed. Occurrence of 
tinnitus was proportional to the length of service. 
The earliest indication of beginning hearing damage 
is probably the notching and high-tone loss revealed 
in acoustic measurements. 


9431 
Thurlow, W. R. 1961 
and L. F. Elfner 
LOCALIZATION EFFECTS WITH STEADY THER- 
MAL NOISE IN ONE EAR AND PULSED THERMAL 
NOISE IN THE OTHER. —— Science (Washington), 
134 (3479): 617-618. Sept. 1, 1961. 


When the duration or repetition rate of pulses in 
the left ear is increased, while steady, in-phase, 
thermal noise sounds are produced in the right 
ear, the pulses are heard to move toward the medi- 
an plane. At still longer durations (for a given 
repetition rate) the loudness of noise on the right 
diminishes, until finally all sound is localized at 
the median plane, (Authors' abstract) 


9432 
Tillman, T. W., 1959 
and J. F. Jerger 

SOME FACTORS AFFECTING THE SPONDEE 
THRESHOLD IN NORMAL-HEARING SUBJECTS,— 
Northwestern Univ. Audiology Lab., Evanston, IIL.; 
issued by School of Aviation Medicine, Randolph Air 
Force Base, Tex. Report no. 59-69, May 1959. 5 p. 


This experiment was designed to investigate the 
effects of (1) knowledge of test vocabulary and (2) 
practice in responding to spondee words at thresh- 
old in normal-hearing subjects. Results of this ex- 
periment were: (1) practice in responding to spon- 
dee words at threshold intensities does not influence 
the spondee threshold in normal-hearing subjects, 
and (2) normal-hearing subjects given prior knowl- 
edge of the test vocabulary yield spondee thresholds 
4 to 5 db. lower than those yielded by subjects not 
given such knowledge. (Authors' abstract) 


9433 
Tolhurst, G. C. 1959 
THE EFFECTS OF SIGNAL-TO-NOISE RATIOS 
AND PEAK CLIPPING UPON A TIME ACCELER- 
ATED MULTIPLE-CHOICE INTELLIGIBILITY 
TEST.——Ohio State Univ. Research Foundation, 
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Columbus (Contract N6onr 22525) and Naval School 
of Aviation Medicine, Pensacola, Fla. (Research 
Project no. NM 18 02 99, Subtask 1). Naval School 
of Aviation Medicine Report no, 83, Jan. 15, 1959, 
15 p. AD 225 725 


This study was conducted to determine if acceler- 
ating the item presentation of the word groupings of 
the multiple-choice test would provide a more 
challenging listening situation, be more effective 
using one talker than using three, discriminate pro- 
gressively among signal/noise (S/N) ratios, and 
delineate the effects of peak clipping more sensi- 
tively than do regularly spaces presentations. The 
particular testing circumstances showed that: (1) 
accelerated item presentation resulted in a more 
difficult listening task than regularly spaced multi- 
ple-choice test items; (2) no advantage was found 
for a one-voiced version of the test over that of a 
three-voiced version under conditions of "quiet" 
listening; (3) reception scores afforded by the 
“response-readiness" test did not significantly 
differentiate among three favorable S/N ratios; and 
that (4) increasing the peak clipping levels of the 
response-readiness test items resulted in reception 
score decrements, somewhat monotonically. 
(Author's summary) 


9434 


Tolhurst, G. C. 1959 


LISTENER RECEPTION: THE EFFECTS OF: (I) 
DIOTIC AND DICHOTIC PEAK CLIPPING; (II) REIN- 
TRODUCING SELECTIVE FILTERING AT VARIOUS 
INTERRUPTION RATES; (III) SPECIFIED AMOUNTS 
OF PEAK CLIPPING.-—-Ohio State Univ. Research 
Foundation, Columbus (Contract N6onr 22525) and 
Naval School of Aviation Medicine, Pensacola, Fla. 
(Research Project no. NM 18 02 99, Subtask 1). Re- 
port no. 82, Jan 5, 1959. 20 p. 


(1) The effects were determined of various levels of 
peak-clipping upon speech signals presented dioti- 
cally and dichotically (modified signal to one ear and 
clear signal to the contralateral ear); dichotic listen- 
ing with one channel peak-clipped and the contralat- 
eral channel undistorted yielded high reception scores 
when compared with either diotic peak clipped or 
diotic clear listening conditions. (2) A clear record- 
ing of Multiple-Choice tests was high- and low-pass 
filtered and then interrupted at six rates. The re- 
sultant signals were then re-recorded and reintro- 
duced simultaneously upon a clear recording. The 
reinforced recording was played to panels of listen- 
ers. Low-pass filter conditions yielded slight but 
generally higher reception scores than did the high- 
pass filtering interrupted reinforcement. Differences 
were found among interruption-reinforcement rates 
but with no trend except for high-pass filtering. (3) 
Multiple-Choice test lists were variously peak- 
clipped at six different levels of clipping and re- 
sponded to under conditions of quiet and of +6 db. 
Signal/ASA White noise. Peak clipping of clear sig- 
nals in quiet resulted in progressive message degra- 
dation with increased clipping whereas in noise a 
general improvement was found, except for the 40 db. 
level. (Author's summary) 


9435 
Tolhurst, G. C. 1959 


SPEAKER INTELLIGIBILITY: A NOTE ON THE 
EFFECT OF MONAURALLY DELAYING AIRBORNE 
SIDE-TONE.—Ohio State Univ. Research Founda- 
tion, Columbus (Contract N6onr 22525) and Naval 
School of Aviation Medicine, Pensacola, Fla. (Re- 
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search Project no. NM 18 02 99, Subtask 1). Report 
no. 84, Jan. 1, 1959. 8 p. AD 225 724 


Delayed monaural airborne side-tone was experi- 
enced.by 48 speakers, one-half of whom had side- 
tone delayed to the right ear and the other one-half 
to the left ear. Each speaker experienced ten differ- 
ent time delays during his reading of multiple-choice 
intelligibility lists. Speaker scores were assigned 
each talker by panels of listeners, 12-15 per panel. 
Rate, sound pressure level changes, phonetic in- 
accuracies, etc., were not employed as criterion 
measures. Monaural airborne delayed side-tone did 
not significantly affect speaker intelligibility scores 
except at 0.11, 0.17, and 0.18-second delay times ex- 
perienced in the left ear and possibly at 0.16 in the 
right ear. (Author's summary) 


9436 
Tolhurst, G. C. 


1958 
VOCAL PITCH CHANGES: EFFECTS ON INTEL- 
LIGIBILITY SCORES. — Ohio State University 
Research Foundation, Columbus, Ohio (Contract 
N6onr 22525); issued by U. S. Naval School of Avia- 
tion Medicine, Pensacola, Florida (Research Project 
NM 18 02 99, Subtask 1). Report no. 76, April 30, 
1958. ii+13 p. 

One test word in each stimulus phrase of three 
words was inflected upward in pitch. In one condi- 
tion a single voice read the whole phrase and in a 
second, each test word was read by a different 
voice. Inflecting words improved intelligibility in 
the first condition but gave lower scores in the 
second, Position of the inflected word in the test 
phrase influenced its intelligibility, the medial posi- 
tion yielding the highest score in the first condition 
and the lowest in the second. 


9437 
Tonndorf, J. 


1958 
HARMONIC DISTORTION IN COCHLEAR MODELS. 
—Jour. Acoust. Soc. America, 30 (10): 929-937. 
Oct, 1958. 

According to Békésy, the envelope over the train 
of waves traveling along the cochlear partition is 
asymmetrical, the distal slope being steeper than 
the proximal one. In experiments on cochlear 
models, this asymmetry increased with intensity. 
Introduction of artificial "eddies" of varying veloc- 
ity into the model (while the intensity was kept con- 
stant) indicated that the "eddies'' were responsible 
for the observed increase in asymmetry of the 
envelope. Theoretical considerations showed that 
the "eddies" convert the (trochoidal) particle motion 
within the cochlear fluids into a cycloid form of 
motion. The bilateral effects of this particular 
cycloid motion lead to the following alteration of the 
displacement pattern of the cochlear partition: (1) 
to an amplitude decrement with distance (accounting 
for the above asymmetry of the envelope); (2) to 
peak clipping; and (3) to an asymmetry, the displace- 
ment being larger toward the tympanic than toward 
the vestibular scala. These theoretical results were 
confirmed by an observed change of the particle 
orbits. Their elliptical shape became "flattened," 
containing both odd and even harmonics. Resolution 
of this distorted pattern of fluid motion along the 
cochlear partition was in accordance with the place 
principle of frequency localization. (Author's 
abstract) 
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9438 

Tonndorf, J. 1958 
LOCALIZATION OF AURAL HARMONICS ALONG 
THE BASILAR MEMBRANE OF GUINEA PIGS.— 
Jour. Acoust. Soc. America, 30 (10): 938-943. 
Oct. 1958. 

Harmonic distortion has been shown to originate 
hydrodynamically in cochlear models; its essential 
manifestation being Békésy "eddies" and their 
sequelae. One of the major postulates derived from 
this study was that the distortion be resolved along 
the cochlear partition in accordance with the place 
principle of frequency localization. Experiments 
on guinea pigs were conducted in an effort to support 
this postulate. A method of recording cochlear 
microphonics by means of differential electrodes 
was chosen. The results indicate (1) that distortion 
within the cochlea occurs at a lower intensity level 
than it does in the middle ear, and (2) that each 
newly created harmonic forms a traveling-wave 
pattern of its own along the basilar membrane in 
accordance with the place principle. These results 
support the hydrodynamic hypothesis of the origin 
of intracochlear distortion. (From the author's 
abstract) 


9439 

Tonndorf, J. 
THE TRANSFER OF ENERGY ACROSS THE 
COCHLEA.—State University of Iowa. Iowa City; 
issued by School of Aviation Medicine, Randolph Air 
Force Base, Tex. Report no. 59-49, March 1959. 
11 p. 

Also published in: Acta oto-laryngologica 

(Stockholm), 50 (2): 171-184. March-April 1959. 


Two concepts concerning different aspects of 
cochlear function are in an apparent conflict: the 
pressure-wave concept (which maintains that the 
acoustic energy entering the cochlea by the oval 
window must leave in toto by the round window) and 
the traveling-wave concept of Béekesy. If the latter 
would really entail the progression and dissipation 
of energy in the direction of the helicotrema (ac- 
cording to the common definition of wave travel), 
this energy would have to be diverted from the pres- 
sure wave. The dilemma is solved by considera- 
tion of fluid motion in cochlear models. Energy is 
transferred from the vestibular scala across the 
partition to the tympanic scala. In this process the 
partition responds to the velocity of the fluid motion. 
The latter fact accounts for the shape of the enve- 
lope over the traveling waves. The finding that the 
amplitude of fluid motion in both scalae decreases 
in a fenestro-apical direction is accounted for by 


1959 


the Reciprocity Theorem of Helmholtz. (Author's 
abstract) 

9440 

Tunturi, A. R. 1958 


LOCALIZED RESPONSES IN AUDITORY CORTEX 
TO BRIEF TONES IN HIGH LEVEL NOISE. —Amer. 
Jour. Physiol., 195 (3): 779-786. Dec. 1958. 


By observing the evoked potentials at 50 electrodes 
on the middle ectosylvian (MES) auditory cortex of 
dogs, essentially the same foci of response for brief 
tones (probability P pulses) of different frequencies 
were found in the presence of high-level thermal 
noise as at the absolute threshold. The wide-band 
thermal noise produced a linear threshold shift for 
the P pulse response foci. The best representation 
of frequency was obtained for signal-to-noise ratios 
of 0 to 20 decibels. The masking effect or threshold 
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shift was primarily confined to the ear in which the 

P pulse was delivered. It is expected that the infor- 
mation storage capacity of the MES area for spectra 
would remain essentially the same for a 20-db. signal 
to noise ratio at any level of thermal noise. Because 
of the absence of contralateral masking, the repre- 
sentation for both ears could be maintained at an 
optimum in spite of high-level noise on one ear. 
(Author's abstract, modified) 


9441 
Vinnikov, IA, A., 
and L. K. Titova 

DISTRIBUTION OF NUCLEIC ACIDS IN THE HAIR 
CELLS OF THE ORGAN OF CORTI OF ANIMALS IN 
RELATIVELY QUIET SURROUNDINGS, AND EX- 
POSED TO SONIC STIMULATION ,— Bull. Exper. 
Biol. and Med. (Consultants Bureau, New York), 45 
(4): 465-469. April 1958. 


The distribution of nucleic acids in the hair cells 
of strained sections of the organ of Corti was studied 
in guinea pigs, rabbits, and cats exposed for one 
hour to 95-decibel sound at 300 or 1500 c.p.s. Two 
types of cellular response to sound were observed, 
characterized by either swelling or shrinkage of the 
nuclei of the hair cells. Swelling was accompanied 
by displacement of the granules of desoxyribonuclic 
acid (DNA) towards the inner surface of the nuclear 
membrane, and by a marked decrease in ribonucleic 
acid (RNA) concentration. Cells with shrunken nu- 
clei showed uniform distribution of DNA throughout 
the nucleus, and increased RNA content. The swol- 
len condition is attributed to increased svuthesis of 
RNA and associated proteins which are utilized im- 
mediately by the excited hair cells, and the shrunken 
nuclei to a resting state after a phase of excitation. 
The observed changes in RNA and DNA were similar 
in animals exposed to low- or high-frequency sound, 
but the response was confined in the former case to 
the upper coil and upper part of the middle coil of 
the cochlea, and in the latter lower coil and lower 
part of the middle coil. 
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9442 
Vinnikov, IA, A., 
and L. K, Titova 
THE PRESENCE AND DISTRIBUTION OF ACID 
PHOSPHATASE IN THE ORGAN OF CORTI IN ANI- 
MALS IN A STATE OF RELATIVE REST AND 
UPON AUDITORY STIMULATION,—Bull. Exper. 
Biol. and Med. (Consultants Bureau, New York), 44 
(10): 1212-1216. 1958. 
English translation of item no. 7041, Vol. VI, 
1957, 
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9443 

Visser, A. C. 1958 
INFLUENCE OF SHORT TONES OF HIGH INTEN- 
SITY ON THE SOUND TRANSMISSION IN THE HU- 
MAN MIDDLE EAR [Abstract].—Acta physiologica 
et pharmacologica neerlandica (Amsterdam), 7 (1): 
119-120. March 1958. 


Subjects equalized the loudness of bone-conducted 
and air-conducted tones of low frequency and inten- 
sity by manipulation of a potentiometer. Presenta- 
tion of a superimposed high-frequency, high-intensity 
tone was found to decrease the subjective loudness 
of the air-conducted tone relative to that of the bone- 
conducted tone. For short durations of the high- 
intensity tone (0.5 second or less), the transmission 
loss through the ear outlasted this tone by several 
seconds, while with longer durations it disappeared 
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more rapidly. The transmission loss is attributed 
to reflex contractions of the intra-aural muscles. 


9444 
Waldron, D. L. 
A STUDY OF THE REFERENCE AND 90-DAY 
AUDIOGRAMS OF A GROUP OF AIR FORCE AIR- 
CRAFT AND ENGINE MAINTENANCE MEN,— 
School of Aviation Medicine, Brooks Air Force 
Base, Tex. Report no, 59-96, Oct. 1959. 13 p, 
Reference and 90-day audiograms of a group of 
aircraft and engine maintenance men were examined 
and analyzed separately and comparatively. Mean 
and median audiograms were computed by age 
groups. In general, the left ear means and medians 
were higher (poorer hearing) than those of the right 
ear. When 90-day follow-up audiograms for the 
left ear were compared with the left ear reference 
audiograms and the results pooled, the mean differ- 
ences were, with three exceptions, less than one 
decibel. The largest mean difference between the 
two audiograms was at 6000 c.p.s. in the combined 
hearing classes for the 40- to 44-year-old group; 
the shift was 4.17 decibels in the direction of im- 
proved hearing. (Author's summary, modified) 
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9445 
Ward, W. D., 1961 
R. E. Fleer, and A. Glorig 
CHARACTERISTICS OF HEARING LOSSES PRO- 
DUCED BY GUNFIRE AND BY STEADY NOISE, —— 
Jour, Auditory Research, 1 (5): 325-356. Oct. 1961. 


Various characteristics of permanent high-fre- 
quency tonal gaps produced primarily by gunfire 
in one group of men and by steady noise in an- 
other were compared, in order to determine 
whether or not subtle differences existed. No dif- 
ferences were found in slope of the audiogram 
near the gap, incidence of abnormal Albrecht ef- 
fect (tone decay), or recruitment indices, The 
only significant difference found was in speech in- 
telligibility score, and this is probably attribut- 
able to educational differences between the groups. 
General characteristics of the losses studied in- 
clude these: (1) just below a tonal gap, a narrow 
region of increased sensitivity is often found; (2) 
recruitment functions are indistinguishable from 
those obtained in patients with Méniére's disease, 
and imply that recruitment is, on the average, 
complete at 100 decibels of sound pressure level; 
and (3) although certain consonants heard in iso- 
lation may be confused by these men whose ears 
have 60- to 70-decibel losses at 3000 c.p.s. and 
above, very litti2 loss in speech perception will 
be found until lower frequencies are also involved. 
(Authors’ abstract) 


9446 

Ward, W. D. 1961 
ON CONTRALATERAL REMOTE MASKING [Ab- 
stract]. —— ASHA: Jour. Amer. Speech and Hear- 
ing Assoc., 3 (10): 349. Oct. 1961. 


Extended studies on 15 normal-hearing students 
show that the acoustic reflex threshold is about 
83 decibels sound pressure level regardless of the 
frequency of the arousal noise, although the spe- 
cific value varies from listener to listener. Once 
this threshold is exceeded, the reflex activation 
(1) increases linearly with the intensity level of the 








arousal noise; (2) decreases linearly with frequency 
level of the noise; (3) produces more attenuation at 
500 c.p.s. than at higher or lower frequencies; or 
(4) declines gradually for about three minutes to a 
value about half that observed immediately after 
onset of the noise. Pure tones are less able to 
elicit sustained reflex activity than are noises. 
This phenomenon has had an effect (often confound- 
ing) on other psychoacoustic studies employing 
high intensities, such as those concerned with re- 
mote (ipsilateral) masking, loudness judgments, . 
and susceptibility to temporary threshold shift. 

The fact that identical data are obtained whether 
the masked tone is presented to the ear contra- 
lateral to the noise-exposed ear by air or by bone 
conduction implies that the effect of the reflex 
should not be regarded as an "attenuation" in the 
ordinary sense of the word. (From the author's 
abstract) 


9447 
Ward, W. D., 1959 
A. Glorig, and D. L. Sklar 
RELATION BETWEEN RECOVERY FROM TEM- 
PORARY THRESHOLD SHIFT AND DURATION OF 
EXPOSURE,—Jour. Acoust. Soc. Amer., 31 (5): 
600-602. May 1959. 


Approximately 20 decibels (db.) of temporary 
threshold shift (TTS) at 3 and 4 kilocycles, meas- 
ured 2 minutes after cessation of the TTS-producing 
stimulation, was produced in 14 normal listeners by 
three different exposures to 1200- to 2400-c.p.s. 
noise: to 106 db. sound pressure level for 12 min- 
utes, to 98 db. for 27 minutes, and to 90 db. for 117 
minutes. Despite the fact that the TTS produced at 
other frequencies was different for the three expo- 
sures, the courses of recovery at 3 and 4 kilocycles 
were indistinguishable. From these results and 
those of others, it is concluded that the course of 
recovery from TTS is uniquely determined by the 
value of TTS at 2 minutes recovery; i.e., by the TTS 
remaining after the first fast recovery process, the 
so-called R-1 recovery process, has run its course. 
(Authors' abstract) 


9448 
Ward, W. D. 1961 


STUDIES ON THE AURAL REFLEX, L CONTRA- 
LATERAL REMOTE MASKING AS AN INDICATOR 
OF REFLEX ACTIVITY. —— Jour. Acoust. Soc. 
Amer., 33 (8): 1034-1045. Aug. 1961. 


The elevation of threshold sensitivity to a low- 
frequency tone in one ear produced by a high-fre- 
quency band of noise in the other ear is studied. 
Evidence is presented indicating that this effect is 
mainly attenuation induced by reflex activation of 
the stapedius muscle, probably with some central 
masking involved. The strength of this activation 
increases linearly with the sound pressure level 
of the arousal noise beginning at about 85 db., and 
decreases linearly with the frequency level. It also 
gradually decreases with time reaching an asymp- 
tote after about 3 minutes. Individual differences 
in reflex activity could not be explained in terms 
of differences in resting thresholds. The relation 
of this phenomenon to ipsilateral remote masking 
and loudness adaptation is studied, and its effect 
on temporary threshold shift and on ioudness judg- 
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ments at high intensities is discussed. (Author's 
abstract, modified) 


9449 
Whitworth, R. H., 1961 


and L. A. Jeffress 
TIME vs INTENSITY IN THE LOCALIZATION OF 
TONES. —— Jour. Acoust. Soc. Amer., 33 (7): 925- 
929. July 1961. 


Subjects were asked to match the lateral posi- 
tion of one tone, the "'signal'’, by means of another, 
the "pointer". The two tones were presented al- 
ternately. The experimenter selected a combination 
of interaural time and intensity differences for the 
signal, and the subject adjusted the interaural time 
difference for the pointer until it seemed to him to 
be in the same lateral position as the signal. Sub- 
jects having normal hearing perceived the signal in 
two places, one strongly affected by the difference 
of level at the two ears, the other almost wholly 
dependent upon the difference of time. (Authors' 
abstract) 


9450 
Willis, H. S. K., 1959 


and I. L Hoffman 
HEARING LOSS FROM HIGH INTENSITY SOUND OF 
JET ENGINES,— Aerospace Med., 30 (10): 764- 
772. Oct. 1959. 

Analysis of the audiograms of 1,685 persons ex- 
posed to high-intensity sound from jet engines in- 
curred hearing loss of the perceptive type in varying 
degrees. Ina control group of 362 subjects, 5.24% 
had perceptive hearing loss (3.52% had had previous 
exposure to high-intensity sound for at least two 
years). Limited data preclude making a statistically 
valid statement, but there is some evidence to indi- 
cate that, with proper design, a study could be under- 
taken which would permit us to make three valid 
statements: (1) There is a significantly greater risk 
of incurring hearing loss in some persons, (2) The 
susceptibility for hearing loss from noise trauma 
increases with age. (3) The apparent synergism of 
age and exposure comes into effect at a much earlier 
age than presbycusis as seen among a population not 
routinely exposed to loud noise, (Authors' summary) 


9451 
Wustrow, F. 1961 


[ON THE SIGNIFICANCE OF THE PERILYMPH 
FOR THE STIMULATION OF THE HUMAN LABY- 
RINTH SYSTEM] Uber die Bedeutung des Peri- 
liquors fiir die Reizausl6sung im menschlichen 
Bogengangsystem. —— Archiv fiir Ohren- Nasen- 
und Kehlkopfheilkunde (Berlin), 177 (3): 193-220. 
1961. In German. 


Perilymph participation in the relative motion of 
the fluids in the labyrinth was confirmed by ex- 
periments conducted in vivo, in vitro, and by me- 
chanical analogs. The findings supply an explana- 
tion for Ewald's law. Through involvement of the 
perilymph which results in a deformation of the 
ampulla, the deviation of the cupula and thereby 
stimulation is greater on the side with the ampul- 
lopetal fluid shunt, than on the opposite side with 
an ampullofugal fluid shift. (From the author's 
summary) 
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d. Proprioception 
(incl. Vestibular Function) 


9452 

Bachman, J. C. 1961 
SPECIFICITY vs. GENERALITY IN LEARNING 
AND PERFORMING TWO LARGE MUSCLE MOTOR 
TASKS. —— Research Quarterly, 32 (1): 3-11. 
March 1961. 


Subjects (N=320) attempted to balance themselves 
on a pivoted board (stabilometer) and to repeatedly 
climb a free-standing vertical ladder as far as 
possible before it toppled over (10 trials each). 
Statistically significant learning observed in all 
age groups amounted to 59% improvement for the 
stabilometer and 44% improvement for the ladder 
climb. The results show little more than zero cor- 
relation between performance of the two tasks and 
therefore substantiate the theory of task specificity 
of motor abilities. (Author's summary, modified) 


9453 

Cohen, L. A. 1961 
ROLE OF EYE AND NECK PROPRIOCEPTIVE 
MECHANISMS IN BODY ORIENTATION AND 
MOTOR COORDINATION. —— Jour. Neurophysiol. , 
24 (1): 1-11. Jan. 1961. 


Proprioceptive mechanisms in the extraocular 
muscles, ciliary muscles of accommodation, and 
the first three cervical vertebrae of monkeys and 
baboons were abolished singly and in combination, 
and the resultant effects on orientation of the or- 
ganism and motor coordination were studied in a 
specially designed testing room. None of the ani- 
mals in which all of the extraocular muscles of 
the right eye were detached showed any observable 
defect in either balance, orientation, or motor co- 
ordination, The most common finding for animals 
with ciliary muscles paralyzed with atropine or 
homatropine was a general inactivity and a slow 
and methodical type of activity when they did move, 
The results were the same whether homatropine 
was applied (1) only to the intact eye of an ani- 
mal with detached extraocular muscles of the oth- 
er eye, (2) to both operated and unoperated eye, or 
(3) to both eyes of normal animals in which no ex- 
traocular muscles were detached. Animals sub- 
jected to bilateral anesthetic block of the dorsal 
roots of the first three cervical vertebrae suf - 
fered severe defects in balance, orientation, and 
motor coordination. These manifestations were 
similar to the defects described in labyrinthecto- 
mized animals, The results suggest that the ves- 
tibular organs are essential for orienting the head 
in space and that the neck proprioceptors are 
equally essential for orienting the head in relation 
to the body. 


9454 

Crawford, B. M. 1961 
MEASURES OF REMOTE MANIPULATOR FEED- 
BACK: ABSOLUTE JUDGMENTS OF WEIGHT. —— 
Wright Air Development Division. Behavioral Sci- 
ences Lab., Aerospace Medical Lab., Wright-Pat- 
terson Air Force Base, Ohio (Project no. 7184, 
Task no. 71586). WADD Technical Report no. 60- 
591 (II), March 1961. ili+11 p. 


Man's ability to estimate weights was deter- 
mined for two lifting conditions: direct manual lift- 
ing and remote lifting by means of an Argonne Na- 
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tional Laboratory Model 8 Master-Slave Manipula- 
tor. The effect of interpolated weight-lifting ex- 
perience upon absolute judgments of weight was 
also examined. Results show that: (a) means of 
estimates made by subjects who lift weights re- 
motely are greater than means of estimates made 
by subjects who lift the same weights directly; (b) 
subjects tend to underestimate weights lifted di- 
rectly; (c) estimates for the remote-lifting condi- 
tion, even though more accurate on the average, 
are more variable; and (d) the tendency for sub- 
jects to underestimate weights which follow heavier 
weights and overestimate those which follow lighter 
weights is more pronounced for direct lifting than 
for remote lifting. (Author's abstract) 


9455 

Crawford, B. M. 1961 
MEASURES OF REMOTE MANIPULATOR FEED- 
BACK: DIFFERENTIAL SENSITIVITY FOR WEIGHT. 
— Wright Air Development Division. Behavioral 
Sciences Lab., Aerospace Medical Lab., Wright- 
Patterson Air Force Base, Ohio (Project no. 7184, 
Task no. 71586). WADD Technical Report no. 60- 
591 (I), March 1961. iii+13 p. 


The psychophysical Method of Constant Stimulus 
Differences was used to determine difference 
thresholds and Weber ratios for both direct and 
remote lifting of two standard weight stimuli. A 
Model 8 Master-Slave Manipulator was used for 
remote lifting. For a 1000-gram weight, difference 
thresholds were 65.42 and 110.45 grams for direct 
and remote lifting, respectively. Corresponding dif- 
ference thresholds for a 3000-gram standard were 
149.33 and 195.69 grams. The difference threshold 
indicates the fineness of weight discrimination 
which can be expected of a worker. Increases in 
difference thresholds as a function of remote lift- 
ing reflect the loss of ‘feel’ associated with re- 
mote handling. The difference threshold is proposed 
as acriterion of the fidelity of cues reflected to 
tle operator by the remote-handling system. (Au- 
thor's abstract) 


9456 

Georgiev, V. I. 1961 
[BLOOD PRESSURE CHANGES IN VARIOUS VAS- 
CULAR REGIONS ON STIMULATION OF SKELE- 
TAL MUSCLE PROPRIOCEPTORS] Izmeneniia 
krovianogo davleniia v razlichnykh sosudistykh 
oblastiakh pri razdrazhenii proprioretseptorov 
skeletnoi myshtsy. —— Fiziologicheskii zhurnal 
SSSR (Moskva), 47 (8): 976-982. Aug. 1961. In 
Russian. 

The adequate proprioceptor stimulation produced 
by stretching the cat gastrocnemius with a weight 
of 1.5-2 kg. led to increase of general blood pres- 
sure .in the carotid artery and in other arteries 
connectea with the internal organs and posterior 
extremities of the animal. The degree of arterial 
pressure increase was not the same in the differ- 
ent vascular regions. The greatest changes were 
seen in the hemorrhoidal artery and the artery of 
the abdominal cavity, while those in the femoral 
artery were less pronounced. These changes de- 
veloped before the occurrence of changes in the 
general blood pressure and disappeared earlier 
when the weight was removed. The increase of 
pressure in the brachial artery during loading was 
generally less than the increase in general blood 
pressure and developed later. The stroke volume 
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of the heart was unchanged or slightly reduced un- 
der these conditions. The pulse rate was unchanged 
in a great majority of instances and only in a few 


and/or cold water. The rate of response decline 
was rapid with the initial irrigations and then 
tended to level off. The extent of response decline 





cases did it increase slightly after the general 
blood pressure had risen. (Author's conclusions) 


9457 

Gray, R. F. 1960 
FUNCTIONAL RELATIONSHIPS BETWEEN SEMI- 
CIRCULAR CANALS AND OTOLITH ORGANS. — 
Aerospace Med., 31 (5): 413-418. May 1960. 


The function of the inner ear, as it affects spatial 
orientation during and after rotations and centrifu- 
gations, is analyzed. The limitations of the current 
general concepts of the mechanism of vestibular 
organ function are brought out. At high angular and 
linear accelerations, responses not predicted by 
standard vestibular theory appear. They cannot be 
explained adequately in terms of events in one semi- 
circular canal or utricle. It is necessary to recog- 
nize simultaneous signal input from all semicircu- 
lar canals and utricles, and the combining function 
of the central nervous system. It is suggested that 
the Barany-chair kind of information, gained by ro- 
tating around an axis through the body, is useful for 
clinical evaluation but is of doubtful value in theo- 
retical work. 


9458 

Gray, R. F. 
RELATIONSHIPS BETWEEN SEMICIRCULAR 
CANAL FUNCTION AND OTOLITH ORGAN FUNC- 
TION. —Naval Air Development Center. Aviation 
Medical Acceleration Lab., Johnsville, Pa. (Project 
no. NM 17 01 12.1, Report no. 8). Report no. NADC- 
MA-5911, Sept. 8, 1959. iii+13 p. 

The limitations of the general concepts of the 
mechanism of vestibular organ function are pointed 
out. Possibly there are mechanisms of human per- 
ception of motion which are not generally known. At 
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higher angular and linear accelerations there may be 


responses not predicted from standard vestibular 
theory. It is suggested that the BarAny Chair kind 
of information gained by rotating around an axis 
through the body is useful for clinical evaluation but 
is of doubtful value in theoretical work. The re- 
sponses described cannot be explained adequately in 
terms of events in one semicircular canal or one 


utricle. Therefore it is necessary to take cognizance 


of simultaneous events in six semicircular canals 
and four utricles and of the CNS function combining 
the signals from these ten organs to give the subject 
information concerning his movement through space. 
(Author's conclusions) 


9459 
Henriksson, N. G., 
R. Kohut, and C, Fernandez 


1961 


STUDIES ON HABITUATION OF VESTIBULAR RE- 


FLEXES: EFFECT OF REPETITIVE CALORIC 
TESTS. —— Univ. of Chicago, Ill.; issued by School 
of Aerospace Medicine, Brooks Air Force Base, 
Tex. Report no. 61-41, April 1961. 14 p. 

Also published in: Acta oto-laryngologica (Stock- 
holm), 53 (4-5): 333-349. May-June 1961. In Eng- 
lish. 

Habituation to repetitive caloric stimulation of the 
labyrinth was investigated in cats. The study in- 
cluded acquisition, retention, and transfer of the 
response decline in nystagmic reaction. Acquisi- 
tion of habituation was obtained by repetitive 
calorization of the right and/or left ears with hot 
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9460 
Lidvall, H. F. 


differed among animals, ranging from moderate 


— 


reduction of complete extinction. In the cat, habit- | 


uation may be retained after three weeks of rest; 
however, in several animals, recovery of normal 
caloric responses occurred after a few days. 
Transfer of habituation occurs, provided the nys- 
tagmus is provoked in the same direction as that 
which was habituated. The evidence supports the 
opinion that the neural mechanism underlying 
habituation of vestibular reflexes is a central 


process. The locus of this mechanism remains un- | 


known. The practical and theoretical implications 


of this phenomenon are briefly discussed. (Authors' | 


summary) 


VERTIGC AND NYSTAGMIC RESPONSES TO 
CALORIC STIMULI REPEATED AT SHORT INTER- 
VALS. —— Acta oto-laryngologica (Stockholm). 

53 (1): 33-44, Feb. 1961. In English. 

Repeated monaural stimulation with water of 
constant temperature at intervals of ten minutes 
brought about a progressive decline of the vertigo 
and nystagmic responses as measured by the mean 
values of the latency, duration, and maximum in- 
tensity of the vertigo, the duration of nystagmus, 
and the total number of nystagmic beats. The 
calorization series were paired so that they dif- 
fered in regard to (1) only the labyrinth (left or 
right); (2) only the temperature of the water (warm 
and cold); or (3) both the labyrinth and the tem- 
perature of the water. The maximum intensity of 
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the vertigo in the second series appeared to be in- | 


dependent of that in the first series, regardless of 
the type of pairing. The decline in the vertigo 


response thus appears to show a directional speci- 
ficity linked to the direction of the cupular deflex- | 


ion in the individual lateral semicircular canal. 
(Author's summary, modified) 


9461 
Nakhapetov, B. A. 


1960 
[CHANGES IN THE TEMPERATURE OF THE SKIN 
DURING VESTIBULAR STIMULATION] Izmeneniia 
kozhnoi temperatury pri vestibuliarnykh razdrazh- 
eniiakh, ——, Vestnik oto-rino-laringologii (Moskva), 
22 (1): 25-28. Jan.-Feb. 1960. In Russian, with 
English summary (p. 28). 


Changes in skin temperature were measured at 
the temples, wrists, and feet of a group of healthy 
men before and after rotatory vestibular stimula- 
tion (30 rotations, 1 rotation per 2 seconds), The 
results indicate that adequate stimulation of the 
vestibular apparatus produces significant systemat- 
ic changes in the skin temperature. Correlation of 
the temperature changes in different vascular 
areas is determined by the functional condition of 
the vestibular apparatus. Disturbances of the ves- 
tibular-vegetative coordination were pften reflected 
by a bilateral lowering of the skin temperature at 
the temples, Skin thermometry is recommended as 
a supplementary diagnostic test of vestibular-vege- 
tative instability. 


9462 
Walsh, E. G. 


1960 
PERCEPTION OF LINEAR MOTION FOLLOWING 
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4. NEURO AND SENSORY PHYSIOLOGY 


UNILATERAL LABYRINTHECTOMY: VARIATION 
OF THRESHOLD ACCORDING TO THE ORIENTA- 
TION OF THE HEAD.—Jour. Physiol. (London), 
153 (2): 350-357. Sept. 1960. 

A suspended stretcher moved by compressed air 
was used to test human sensibility to linear acceler- 
ation. Unilaterally labyrinthectomized patients 
were required to ascertain direction in which motion 
occurred, and the least acceleration needed was 
measured. When the patient lay on his back, 
sensitivity to movement towards and away from the 
damaged side appeared to be the same. Sensitivity 
was consistently reduced when the patient lay with 
the damaged side downwards. These results indi- 
cate that the saccule partakes in the responses, and 
that it is responsive to a shearing force parallel 
to the main part of its macula. The direction of 
the gravitational bias is important in determining 
the effectiveness of a given shearing force. Greater 
sensitivity to horizontal motion results when the 
saccular otoliths hang than when they press on the 
macula. 


9463 

Walsh, E, G. 1961 
ROLE OF THE VESTIBULAR APPARATUS IN THE 
PERCEPTION OF MOTION ON A PARALLEL 
SWING. —— Jour. Physiol. (London), 155 (3): 506- 
513. March 1961. 


Experiments designed to establish thresholds for 
perception of linear motion are described. Obser- 
vations were made on patients with spinal and 
vestibular lesions and on normal subjects. A par- 
allel swing was used, and both longitudinal and 
transverse movements were employed. The effects 
of total immersion were studied by suspending a 
normal subject in a rectangular tank supported at 
its four corners by wires. On the parallel swing, 
the thresholds of sensibility for linear motion in 
normal subjects were found to be as follows: In 
the long axis of the body, 2.5 + 2.2, 1.9 + 1.0, 

1.9 +1.6, and 2.2 +1.9 cm. /sec.? for the supine, 
prone, right, and left positions, respectively; in 
the transverse direction, the corresponding values 
were 1.9 +0.7, 1.9+1.0, 1.9+1.1, and 1.6 + 2.1 
cm. /sec.2, In persons immersed in water, the 
thresholds were somewhat higher. A comparison 
of these data with results obtained on patients with 
high spinal lesions and with lesions of the vestib- 
ular (eighth nerve) system led to the conclusion that 
sensitivity to linear motion depends primarily on 
the vestibular apparatus. 


e. Complex Perceptive Phenomena 
(Including Spatial Orientation, 
Sensory Illusions, etc.) 


9464 
Airapet'iants, E. Sh, 1960 
A. S. Batuev, V. A. Kisliakov, and K. Lebentrau 

{ON THE PHYSIOLOGICAL MECHANISMS OF SPA- 
TIAL ANALYSIS] O fiziologicheskikh mekhanizmakh 
prostranstvennogo analiza. —— Fiziologicheskii 
zhurnal SSSR (Leningrad), 46 (8): 908-916, 1960. 
In Russian, 


Research papers on spatial orientation published 
in the Soviet Union are reviewed. Spatial analysis 
in higher animals is seen as resulting from the 
integrated activity of several analysors, Results 
of experiments on monkeys, cats, and dogs and the 
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observation of human behavior indicate that visual, 
vestibular, and motor analysors are responsible 
for the formation of temporary spatial associations 
and for bringing about analysis and synthesis of 
spatial factors, It is apparent that proprioceptive 
signalization plays an important part in spatial 
analysis and in the structure of the motor actions 
which are responsible for oriented movements of 
the organism in respect to surrounding objects, 
(C. I. A. Scient. Inform, Report, Nov. 18, 1960, 

p. 72) 


9465 
Anstis, S. M., 

C. D. Shopland, and R. L. Gregory 
MEASURING VISUAL CONSTANCY FOR STATION- 
ARY OR MOVING OBJECTS. —— Nature (London), 
191 (4786): 416-417. July 22, 1961. 


A method is described which is used in the 
study of size and shape perception of stationary 
and moving objects. It is known that continuous 
perception of movement produces an aftereffect of 
apparent movement in the opposite direction. The 
authors observed a similar phenomenon after view- 
ing expanding shadows on a series of screens for 
one minute; as an aftereffect, the shadow appeared 
to contract. This effect may be important in the 
interpretation of perceptual judgments in flying or 
driving. 


9466 
Baker, C. A., 
and W. C. Steedman 
PERCEIVED MOVEMENT IN DEPTH AS A FUNC- 
TION OF LUMINANCE AND VELOCITY. — Hu- 
man Factors, 3 (3): 166-173. Sept. 1961. 


The ability of subjects to perceive movement in 
depth of a luminous object in an otherwise stimu- 
lus-free surround has been studied. This research 
resulted from an analysis of anticipated visual 
skills required in certain manned space vehicle 
operations. The stimulus object subtended a visual 
angle of 40 minutes of arc at the onset of move- 
ment. Luminance was varied from 0.001 to 1.0 ft.- 
Lambert. The speed of movement was varied so 
that the change in visual angle of the stimulus 
varied from approximately 1/4 minute of arc per 
second to approximately 2 minutes of arc per 
second. Both monocular and binocular viewing con- 
ditions were used. Detection of movement improved 
as the luminance increased from 0.001 to 0.1 ft.- 
Lambert. A further increase in luminance to 1.0 
ft.-Lambert did not affect performance significant- 
ly. Rate of movement interacted with the threshold 
criterion level; the higher rates of movement were 
superior for the higher threshold criteria. Binoc- 
ular viewing was superior to monocular. Under 
optimum conditions 75% correct detection was 
achieved when the visual angle increased or de- 
creased by 2%. (Authors' abstract) 
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9467 
Baker, C. A., 
and W. C. Steedman 
PERCEIVED MOVEMENT IN DEPTH AS FUNC- 
TION OF OBJECT LUMINANCE. — Science 
(Washington), 133 (3461): 1356-1357. April 28, 1961. 


Individual subjects viewed (following 15 min. of 
dark adaptation) a circular, electroluminescent 
lamp (with a luminance of 0.001, 0.01, 0.1, or 
1.0 foot-lambert) as it moved toward or away from 
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them (at 3.3 in./sec. constant speed) while seated 
in a booth with a chin rest adjusted to enable them 
to make their observations through an aperture in 
front of the booth. Thresholds for the binocular 
and monocular perception of movement in depth 
decreased as target luminance was increased to 
0.1 ft.-lam. Above 0.1 ft.-lam. little change in 
threshold was observed. Superiority of binocular 
over monocular conditions decreased with higher 
luminances. 


9468 
Bending, G. C. 


1959 
SPATIAL DISORIENTATION IN JET AIRCREWS.—— 
Jour. Aviation Med., 30 (2): 107-112. Feb. 1959. 


This report describes the physiology of spatial 
disorientation, presents three recent cases, indicates 
methods of preventing or alleviating the serious ef- 
fects of such disorientation, and considers the man- 
agement of spatially disoriented aircrew problems. 
Vestibular training should consist of both active and 
passive phases and should be administered on a daily 
basis for approximately two months, followed by a 
weekly or semi-weekly routine of training. The ex- 
ercise and maneuvers used in vestibular training 
should be such that the head is moved actively and 
passively in specific planes in order to maximally 
stimulate the otolithic organ and the semi-circular 
canals. This can be accomplished satisfactorily on 
a trampoline. Use of this apparatus also ensures 
that the candidate maintains satisfactory muscle tone 
and coordination. 


9469 


Benson, A. J., 1961 

J. L. Gedye, and G. Melvill Jones 
GENERALISED MUSCULAR TENSION IN A PILOT 
SUFFERING DISORIENTATION IN FLIGHT DUE TO 
A COVERT VESTIBULAR DISORDER. —— RAF Inst. 
of Aviation Medicine (Gt. Brit.), Farnborough; is- 
sued by Flying Personnel Research Committee (Gt. 
Brit.). Report no. FPRC/Memo 157, Aug. 1961. 
i+13 p. 


A pilot was examined who in flight had persist- 
ently experienced an illusion of turning and banking 
to the right accompanied by generalized muscular 
tension. In the laboratory the nystagmus and dura- 
tion of turning sensations, produced by rotational 
stimuli in the yawing and rolling planes, were re- 
corded. The nystagmus was of greater amplitude 
and decayed more slowly when the concommitant 
after sensations were of turning to his right than 
when to his left. The mechanism of the illusion is 
discussed on the basis of these findings. The pilot 
showed unusually high levels of muscular activity 
when performing a simple control task in the lab- 
oratory. The relationship of the illusion, task dif- 
ficulty and anxiety to muscle tension is considered. 
(Authors' summary) 


9470 


Beritov, I. S, 1959 
[THE MECHANISM OF SPATIAL ORIENTATION IN 
MAN] O mekhanizme prostranstvennoi orientatsii 
cheloveka.— Zhurnal vysshei nervnoi deiatel'nosti 
(Moskva), 9 (1): 3-13. 1959. In Russian,with English 
summary (p. 13) 

Man orients himself in space basically through the 
visual and labyrinthine receptors. These receptors 
project into the environment all objects perceived 
through the other senses. The vestibular analyzer 
not only enables man to perceive images of the trav- 
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ersed path projected into the environment, but it algo 
localizes in the environment the external objects 
perceived while traveling along the path. As a result 
he acquires aptitude for directed movement. The 
muscle and joint receptors are not substantially in- 
volved in spatial orientation, as their stimulation 
does not result in images of the traveled path. How- 
ever, in repeated traveling along the same path, stim. 
uli received by muscle and joint receptors as well as 
the labyrinth become conditioned signals to certain 
movements and thus form a conditioned chain reflex, 
i.e., a type of directed automatic movement. Experi- 
ments with deaf subjects, whose labyrinths are func- 
tioning, showed that they orient themselves in space 
with their eyes closed in a similar manner as do nor- 
mals. However, if the labyrinths are not functioning, 
the deaf are not able to orient themselves in space 
with the eyes closed. It is, however, possible for 
them to acquire more or less directed movements if 
the motions are carried out repeatedly, permitting 
the repeated stimuli to the proprioceptors to become 
conditioned signals for a definite type of movement. 
The blind orient themselves in space chiefly by the 
use of the labyrinth. The labyrinthine perception in 
this case conditions the localization of objects per- 
ceived through other senses into the environment. 
The labyrinthine sense is also important in the execu- 
tion of directed movements. (Author's summary, 
modified) 


9471 
Bonaretti, T., 
and A. Guida 

[CONSIDERATIONS OF THE OPTOKINETIC 
NYSTAGMUS STUDIED WITH SPECIFIC STIMULI 
AND UNDER THE INFLUENCE OF DRUGS] 
Considerazioni sul nistagmo ottocinetico studiato 
con accorgimenti particolari e l'impiego di 
farmaci.—Archivio di psicologia neurologia e 
psichiatria (Milano), 20 (2-3): 111-155. March- 
June 1959. In Italian, with English summary 
(p. 153-154). 


The optokinetic nystagmus was investigated 
in order to determine the extent to which it may 
be influenced by variations in the level of at- 
tenuation or by pharmaceutical agents. In a con- 
trolled experimental setting five subjects were 
exposed to two nystagmus-evoking stimuli (cylinder 
and concave screen with vertical stripes). The 
level of attention was raised and the involvement 
of foveal vision was controlled by instructing the 
subjects to count or not to count the stripes with 
and without Bartels spectacles. Eye movements 
were recorded by the most recent electro- 
nystagmographic methods. Secondly, the effect 
of various pharmacological agents on optokinetic 
nystagmus was studied under the above conditions. 
Results indicate that the level of attention has a 
twofold influence on the nystagmus by exciting the 
nystagmogenous structures closely associated with 
vigilance mechanisms and by controlling the 
nystagmographic phases (slow phase lengthened, 
short phase inhibited). Evaluation of pharmaceutical 
compounds tested on basis of their effect on 
nystagmus was as follows: (1) depressant (chloro- 
promazine, amobarbital, hydroxyzine, meprobamate, 
chloral, promazine, mephenesin), (2) inactive 
(reserpine, benactyzine) and (3) stimulating 
(methedrine, caffeine). The depressants exhibited 
the strongest influence under the most passive 
experimental condition (Bartels spectacles, no 
counting). Conditions requiring active participation 
on the subject's part (counting without Bartels 


1959 








iso 


ult 


1 





4. NEURO AND SENSORY PHYSIOLOGY 


spectacles) were more resistant to depressants. 
Comparison of the two stimuli showed that opto- 
kinetic nystagmus evoked by cylinder is less 
resistant to drug effect, due to lesser stimulative 
properties and a premature exhaustion of the 
powers of concentration. 


9472 
Brandt, U. 1959 


THE EFFECT OF SLIGHT ANOXIA ON REORIENTA- 
TION: EXPERIMENTS IN THE HUMAN CENTRI- 
FUGE.—Acta oto-laryngologica (Stockholm), 50 (2): 
163-170. March-April 1959. 


Oculogravic illusions were measured in the human 
centrifuge on rapid changes in direction of force. 
Under otherwise comparable conditions, the degree 
of illusion was determined during normal oxygena- 
tion and during a state of moderate anoxia with 
rapid onset. The essential findings were a consider- 
able anoxia-induced reduction in the degree of illu- 
sion, a distinct uncertainty in settings of the apparent 
horizontal, and an occasional prolongation of the "lag 
effect”. These effects persisted for a varying period 
after return to breathing normally oxygenated air. 
On transition from anoxia to complete oxygenation, 
the experimental subjects experienced discomfort of 
a probable labyrinthine origin, such as nausea and 
vertigo. In agreement with Graybiel's view that the 
oculogravic illusion is an indicator of otolith function, 
it is suggested that the anoxia-induced reduction of 
this illusion may be an expression of blocking of af- 
ferent impulses from the macular receptors. An ob- 
servation of practical importance is that relatively 
slight, intermittent anoxia produces, both qualita- 
tively and quantitatively, surprisingly marked dis- 
turbances in the delicate mechanism of reorientation. 
(Author's abstract, modified) 


9473 
Brown, John L. 1961 


ORIENTATION TO THE VERTICAL DURING WATER 
IMMERSION.——Aerospace Med., 32 (3): 209-217. 
March 1961. 


Five subjects were immersed in water at a depth 
of either 18 or 25 feet and rotated in a tucked position 
on a rod through 3, 4, or 5 revolutions. Rotation was 
terminated with the head in one of four positions: up- 
right, inclined forward, down, or back. Upon termi- 
nation of rotation, subjects were directed to point in the 
up direction, then to nod the head and correct the di- 
rection of pointing if necessary, and finally to swim 
toward the surface. There were errors in direction 
of initial pointing of as much as 180 degrees. Errors 
were greatest with the head down or back and least 
with the head up or forward. Nodding of the head was 
followed by consistent improvement in the direction 
of pointing. There was little indication of any diffi- 
culty in swimming in the upward direction. Greater 
density of the legs as compared to the trunk resulted 
in fairly rapid vertical orientation of the body upon 
release of the rod. The results are interpreted to 
reflect the relative inefficiency of the utricles as 
gravity sensors when the head is in certain positions. 
The simulation of zero gravity may be enhanced by 
utilizing these positions with water immersion. (Au- 
thor's summary) 


9474 
Byford, G. H. 1961 


EYE MOVEMENTS AND THE OPTOGYRAL 
ILLUSION. —RAF Inst. of Aviation Medicine (Gt. 
Brit.), Farnborough; issued by Flying Personnel 
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Research Committee (Gt. Brit.). FPRC Report no. 
1174, April 1961. 12 p. 


The visual sensations accompanying angular 
acceleration of a subject whose field of view is 
restricted to objects known to be rotating with 
him, may be divided as follows: (1) A small, 
initial apparent displacement—usually less than 
10°—of the fixation target with respect to the 
subject, in the same direction as the sensation of 
rotation. This displacement is accompanied by 
a movement of the eyes of a magnitude and 
direction which could reasonably be held to ac- 
count for its presence. The sensation is almost 
invariably present following impulsive stimula- 
tion of the labyrinth, but is difficult to detect 
during low steady state accelerations. (2) A 
smoothly continuous unidirectional motion, of 
approximately the same duration and in the same 
direction as the sensation of rotation, about an 
axis coincident with that of the stimulus. No 
evidence was disclosed which would support a 
hypothesis that this visual sensation could be 
ennnected, by a cause and effect relationship, 
w.th nystagmus of the eyes. The phenomenon 
may be present (a) in a subject whose eye is in- 
capable of producing nystagmus; (b) under con- 
ditions when nystagmus is absent; and (c) in 
subjects observing a target, the image of which 
cannot move with relation to the retinal receptors. 
(Author's conclusions) 


9475 
Caporale, R., 1961 


and G. Vella 
[A RARE CASE OF SPATIAL DISORIENTATION 
DURING BLIND FLYING] Un raro caso di "dis- 
orientamento spaziale"' durante il volo cieco.—In: 
IInd World-IVth European Aviation and Space 
Medicine Congress (Rome, 1959), Papers, vol. 2, 
part 1, p. 429-442. Roma, 1961. In Italian. 


An unusual case is discussed of a pilot who, 
during instrument flight, between the clouds, had 
the sensation that his body was rotating with the 
aircraft in a clockwise fashion about the antero- 
posterior axis of the body. This sensation dis- 
appeared as soon as he could see the ground. The 
phenomenon occurred several times during flight 
with limited visibility (fog, dark night, between 
clouds). On the basis of various tests (labyrinthine, 
equilibrium, cardiovascular, double seat tests, 
oculogravic illusion test) it was found that the 
subject had an asymmetry of vestibular function. 
It is postulated that the pseudoperception of body 
rotation was due to pathological stimuli and asym- 
metry of labyrinthine origin. 


9476 
Cappon, D., 1951 


and R. Banks 
ORIENTATIONAL PERCEPTION: A REVIEW AND 
PRELIMINARY STUDY OF DISTORTION IN ORIEN- 
TATIONAL PERCEPTION, ——Arch. Gen. Psychiat., 
5 (4): 380-392. Oct. 1961. 


Distortions in orientation percepts, arbitrarily 
classified as percepts of time, space, body size, 
body weight, body movement, and non-self obiects, 
may either be induced experimentally or occur 
naturally. Changes in orientational perception have 
been reported in studies dealing with sensory dep- 
rivition, sleep deprivation, photic stimulation, visu- 
al noise, auditory stress, gravitational stress, tilt, 
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and pharmacologic agents. Natural conditions which 
provoke perceptual distortions include social iso- 
lation in polar regions, prison, high-altitude flight, 
religious conversion experiences, and instances of 
"cosmic consciousness" as well as psychiatric 
states. The findings from a series of laboratory 
experiments and from a survey on the natural oc- 
currence of this phenomenon show that the major- 
ity of subjects had experienced at least one orienta- 
tional percept distortion. All subjects experienced 
such with caloric labyrinthine stimulation or sen- 
sory deprivation. Suggestions are given for predic- 
tion, control and modification of behavior based on 
changes in orientational percepts. (83 references) 
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Chandler, K. A. 1961 
THE EFFECT OF MONAURAL AND BINAURAL 
TONES OF DIFFERENT INTENSITY ON THE 
VISUAL PERCEPTION OF VERTICALITY. — 
Amer. Jour. Psychol., 74 (2): 260-265. June 1961. 


The present study was designed to investigate 
the effect of monaural and binaural auditory stimu- 
lation upon the visual perception of verticality. 
Apparent verticality was determined while subjects 
were stimulated under nine different conditions of 
auditory stimulation and five different starting posi- 
tions of the visual object. Forty-eight subjects, 24 
men and 24 women, were tested. The results are 
(a) that the apparent vertical was shifted away 
from the side of monaural stimulation and away 
from the side of greater intensity in dichotic stim- 
ulation; (b) that the magnitude of shifts in the ap- 
parent vertical are related in a direct fashion to 
the intensity of the auditory stimulus; and (c) that 
dichotic stimulation did not induce shifts in the 
apparent vertical different from those obtained with 
no tone, used as a control-condition. These results 
are in general agreement with the notion that dif- 
ferent types of stimuli are functionally equivalent 
and may interact in a summative fashion. (Au- 
thor's summary) 
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A CONTRIBUTING FACTOR IN THE PERCEPTION 
OF THE OCULOGRAVIC ILLUSION.—Naval School 
of Aviation Medicine, Pensacola, Fla. (Project no. 

MR005.13-6001, Subtask 1). Report no. 56, Feb. 8, 

1961. 15 p. 


A study is made of the effect of an antecedent vis- 
ual frame of reference on the perception of the hori- 
zontal when direction and magnitude of the gravita- 
tional force acting on the body are changed. Changes 
in the amount of oculogravic illusion serve as the 
criterion of change in perception of the horizontal. 
Observations are made following prolonged exposure 
and following varied short exposures to a visual 
framework. Results show deviation of the perceived 
horizontal from the static line-of-subjective-hori- 
zontal increases fairly rapidly to about sixty seconds 
and more slowly for an equal time thereafter under 
each observation condition. A gradual, though not a 
simple, continuous, change occurs in the frame of 
reference from visual to gravitational cues. (Authors' 
abstract) 


9480 
Clark, B., 1961 


and A. Graybiel 
PERCEPTION OF THE POSTURAL VERTICAL AS A 
FUNCTION OF PRACTICE IN NORMAL PERSONS 
AND SUBJECTS WITH LABYRINTHINE DEFECTS. 
—Naval School of Aviation Medicine, Pensacola, 
Fla. (Project no. MR005.13-6001, Subtask 1). Report 
no. 63, Nov. 15, 1961. ii+9 p. 


The effects of practice on ability to set themselves 
to the postural vertical were compared in nine nor- 
mal subjects and ten subjects with defective vestibu- 
lar function. All of the latter had lost the function of 
the semicircular canals and 6 did not perceive the 
oculogravic illusion, a test of otolith function. The 
normal subjects exhibited smaller average error than 
those with vestibular defects. It was concluded that 
pressure cues appear to be adequate to produce good 
performance, but the nonacoustic labyrinth also con- 
tributes to the judgment in normal subjects. The data 
also support the notion that the tilt chair, as used in 
this study, is not useful in identifying subjects with- 


9478 out otolith function. (Authors’ abstract) 
Chinellato, F. 1960 
[EXPERIMENTAL RESEARCH ON THE BEHAVIOR 9481 
OF VESTIBULAR FUNCTION AFTER THE AD- Collins, W. E.. 1961 
MINISTRATION OF SOME DRUGS. I. A PHENO- and R.H. Poe 


THIAZINE DERIVATIVE] Ricerche sperimentale sul 
comportamento della funzione vestibolare dopo 
somministrazione di alcuni farmaci. I. Un derivato 
della fenotiazina. —— Bolletino della Societa itali- 
ana di biologia sperimentale (Napoli), 36 (18): 931- 
932. Sept. 30, 1960. In Italian. 

Post-rotatory nystagmus was induced in human 
subjects and guinea pigs subjected to a negative 
acceleratory stimulus of 120°/sec./sec, The oral 
administration of Torecan GS95 (a phenothiazine 
derivative) to these subjects under the same ac- 
celeratory conditions produced no change in post- 
rotatory nystagmus in the animals, but brought 
about a reduction or an inhibition of the reaction 
in man, It is postulated that Torecan GS95 has a 
selective action on the reticular substance (in- 
volved in vestibular and neurovegetative reflexes) 
of man, 


9479 
Clark, B., 1961 


and A. Graybiel 
ANTECEDENT VISUAL FRAME OF REFERENCE AS 
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AMPHETAMINE, AROUSAL, AND HUMAN 
VESTIBULAR NYSTAGMUS. —Army Medical 
Research Lab., Fort Knox, Ky. (USAMRL Project 
no. 6X95-25-001). Report no. 526, Dec. 22, 1961.13 p. 
A normal clinical dosage of amphetamine and a 
placebo were administered to groups of "rotation- 
naive" and "rotation-experienced" subjects by 
the "double-blind" method. The drug produced 
significant effects on pulse rate and systolic blood 
pressure. However, it did not significantly affect 
the slow-phase velocity of vestibular nystagmus 
during the first 30 seconds of response to a rotatory 
stimulus of 4.15°/sec2 applied for 13 seconds under 
conditions of mental activity and mental relaxation. 
In agreement with other studies, the mentally 
active state resulted in greater output and longer 
durations of nystagmus than did the relaxed state. 
Amphetamine produced significantly longer re- 
actions than the placebo, tending to affect nystagmus 
more when subjects were relaxed. There were 
indications that the drug and mental activity may 
facilitate secondary nystagmus, especially with 
"naive" subjects. (Authors' abstract) 
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9482 
Collins, W. E., 1961 
and F. E. Guedry 

AROUSAL EFFECTS AND NYSTAGMUS DURING 
PROLONGED CONSTANT ANGULAR ACCELERA- 
TION.—Army Medical Research Lab., Fort Knox, 
Ky. (USAMRL Project no. 6X95.25.001). Report 
no. 500, Aug. 29, 1961. ii+37 p. 


When tasks were assigned to insure heightened 
mental activity, vestibular nystagmus did not 
decline during constant angular acceleration. With 
the same vestibular stimulus but with a task not 
conducive to heightened mental activity, nystagmus 
declined (or was of very low magnitude) during the 
stimulus. It is suggested that previously reported 
losses of subjective velocity during constant angular 
acceleration, may be an indicator of reduced 
corticofugal feedback to the reticular system and 
hence, as subjective velocity declines in this situa- 
tion, nystagmus also declines except for extraneous 
sources of arousal. (Authors' abstract) 


9483 
Collins, W. E., 1961 


F. E. Guedry, and J. B. Posner 
CONTROL OF CALORIC NYSTAGMUS BY MANIP- 
ULATING AROUSAL AND VISUAL FIXATION DIS- 
TANCE. — Army Medical Research Lab., Fort Knox, 
Ky. (USAMRL Project no. 6X95. 25.001). Report no, 
485, Aug. 16, 1961. [29] p. 


Groups of "naive" and "experienced" subjects 
were given a series of aural irrigations under 
various conditions. Variables manipulated in- 
cluded instructions designed to alert or relax the 
subjects, fixation distance, and illumination vs. 
total darkness. The alert condition produced 
nystagmus of greater amplitude and longer duration 
and yielded a smoother graphed function than the 
reverie condition. Near fixation (30.5 cm.) yielded 
greater response than ceiling fixation, and two 
subjects showed no observable reaction to the latter 
condition. These findings are of importance in 
clinical situations and in theoretical formulations 
of vestibular functioning. Instructions which in- 
fluence arousal and visual fixation distance should 
not be matters of inadvertent variation in clinical 
examination procedures. (Authors' abstract) 


9484 
Collins, W. E. 1960 


FURTHER STUDIES OF THE EFFECTS OF MEN- 
TAL SET UPON VESTIBULAR NYSTAGMUS, — 

Army Med. Research Lab., Fort Knox, Ky. Report 
no. 443, Dec. 13, 1960. i+[34] p. (USAMRL Proj- 

ect no. 6X95-25-001, Task no. 15). 


During rotational stimulation subjects were in- 
structed in different test sessions, to: (1) do men- 
tal arithmetic, (2) make estimates of subjective ve- 
locity, (3) reproduce durations of sound stimuli, 
and (4) assume a state of reverie. The reverie 
state resulted in significantly less recorded nystag- 
mus than the other tasks while mental arithmetic 
was the most efficacious means of obtaining a re- 
sponse. A factor of alertness seems to be an im- 
portant condition for the maintenance of nystagmus. 
Simultaneous recordings of EEG were analyzed for 
amount of alpha production.. No differences were 
evident among the conditions. The vestibular stim- 
ulation, however, did not block ongoing alpha ac- 
tivity. (Author's abstract) 


9485 
Crampton, G. H., 1961 


and W. J. Schwam 
EFFECTS OF AROUSAL REACTION ON NYSTAG- 
MUS HABITUATION IN THE CAT. —— Amer, Jour. 
Physiol. , 200 (1): 29-33. Jan, 1961. 


The effects of the arousal reaction on the re- 
duction or habituation of nystagmus in the unanes- 
thetized cat repeatedly rotated in darkness were 
determined. A reduction in nystagmus was asso- 
ciated with a reduction of alertness as indicated 
by the electroencephalogram, but alerting an ani- 
mal by sounds occasioned only a temporary and 
partial reccvery of nystagmus. Further, a contin- 
uous arousal sustained by cutaneous electric shock 
stimuli did not prevent habituation. It is concluded 
that a reduction of alertness is not wholly respon- 
sible for the nystagmic reduction and that other 
factors, not yet identified, play a powerful role. 
(Authors' abstract) 


9486 
Crampton, G. H., 19€0 


and W. J. Schwam 

EFFECTS OF THE AROUSAL REACTION ON NYS- 
TAGMUS HABITUATION IN CAT. — Army Medical 
Research Lab., Fort Knox, Ky. Report no. 434, 
Aug. 24, 1960. ii+[22] p. (AMRL Project no. 6X95- 
25-001). 

The effects of the arousal reaction on the reduc- 
tion or habituation of nystagmus were determined 
in unanesthetized cats repeatedly rotated in dark- 
ness. A reduction in nystagmus was correlated 
with drowsiness as indicated by the electroenceph- 
alogram, but alerting an animal by sounds oca- 
sioned only a temporary and partial recovery of 
nystagmus. Further, a continuous arousal sustained 
by cutaneous electric shock stimuli did not prevent 
habituation, It is concluded that drowsiness or re- 
duction of alertness is not wholly responsible for 
the nystagmic reduction, and that other factors not 
yet identified play a powerful role. (Authors' ab- 
stract, modified) 


9487 
Crampton, G. H., 19f1 


and W. J. Schwam 
TURTLE VESTIBULAR RESPONSES TO ANGULAR 
ACCELERATION WITH COMPARATIVE DATA 
FROM CAT AND MAN. —— Army Medical Re- 
search Lab., Fort Knox, Ky. (USAMRL Px ject 
no, 6X95-25-001). Report no. 471, April 26, 
1961. ii+17 p. 


The head-tur::ing response of the turtle (Terra- 
pene c. Carolina) to angular acceleration was 
measured under conditions in which the visual cues 
were virtually eliminated, The turning response 
continued throughout an acceleration, and a subse- 
quent deceleration served to return the head toward 
its normal central position. The practical stimula- 
tion values were similar to those for mammals 
except for a restriction of the range. No saccadic 
movements of the head were seen nor was habitua- 
tion, a response decrement occurring in mammals 
when repeatedly tested, evident for the turtle. No 
vestibular nystagmus of the eyes could be re- 
corded electrically in total darkness, nor was a 
post-rotatory ocular nystagmus found in room il- 
lumination. The comparison of turtle head-turning 
to slow phases of cat and human ocular nystagmus 
established a similarity between the two responses. 
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The similarity suggests that turtle head-turning is 
a simple extended slow-phase deviation not inter- 
rupted by the fast saccadic movements character- 
istic of mammalian ocular nystagmus. (Authors' 
summary) (25 references) 


9488 
Day, R. H., 
and J, A. Logan 
A FURTHER INVESTIGATION OF APPARENT SIZE 
AND RETINAL SIZE AS DETERMINANTS OF THE 
FIGURAL AFTER-EFFECT. Quart. Jour. Exper. 
Psychol, (Cambridge), 13 (4): 193-203. Nov. 1961. 


A figure which is more distant from the eye than 
another but subtends the same visual angles is usu- 
ally seen as the larger, This phenomenon is called 
perceptual size constancy, Experiments are re- 
viewed which show that sometimes the apparent and 
sometimes the retinal sizes of the stimulus figures 
determine the direction of the figural after-effect. 
In the first experiment in this paper two types of 
stimulus figures (discs and annuli) which subtended 
a visual angle of 1° 36' resulted in figural after- 
effects, the direction of which would have been pre- 
dicted by the retinal sizes of the figures. In the 
second experiment with larger figures which sub- 
tended a visual angle of 4°, the after-effects were 
generally in the direction expected if the apparent 
size were to determine the direction of the after- 
effect. In the interpretation of the results two hy- 
potheses are suggested; one is that the true figural 
after-effect has been obscured by the "Central 
Tendency Effect" in successive judgment, and the 
other that time error in successive judgments of 
size is essentially a figural after-effect. Some sup- 
portive evidence for the latter hypothesis is re- 
ported, It is concluded that apparent size is not a 
critical determinant of the figural after-effect. (Au- 
thors’ summary, modified) 
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Diamond, S. 
THE EFFECT OF UNILATERAL ACQUIRED 
MYOPIA ON DEPTH PERCEPTION IN AIRLINE 
PILOTS.—Jour. Aviation Med., 29 (6): 468-474. 
June 1958. 


A review was made of the results of Howard- 
Dolman tests of depth perception administered 
periodically to 5 pilots before and after the onset 
of unilateral myopia. Increasing unequal vision 
was found to be associated with a trend toward de- 
creased depth perception. Visual defects varied 
from 20/25 to 20/40, and final Howard~Dolman 
deviations were at the upper limits of the qualifying 
range of 30 mm. The addition of astigmatism in 
an axis of 90° apparently aggravated the decrease 
in stereoscopic threshold. In pilots with normal 
near vision, near depth perception measured by 
the Verhoeff stereopter was not affected by unilateral 
myopia. Comparison with Howard-Dolman findings 
over a 25-year period in pilots with normal vision 
revealed that the decrease in depth perception with 
unilateral myopia was not due to age alone. The 
findings suggest the importance of periodic testing 
at distance as a guide to steroscopic ability in 
pilots with decreasing visual acuity. It is concluded 
that pilots with unilateral myopia should wear cor- 
rective lenses for maximum stereopsis. 


1958 
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9490 
Eastwood, H. K., 
and C. A. Berry 
DISORIENTATION IN HELICOPTER PILOTS.—~Aer- 
ospace Med., 31 (3): 191-199. March 1960. 


Seventeen instructor pilots in operational U.S. Air 
Force helicopter training squadron were interviewed 
concerning their experiences with disorientation. The 
pilots reported 52 episodes of disorientation charac- 
terized as mild (34), moderate (7), severe (8), and 
not reported (3). The episodes occurred at night, in 
weather, and under the hood (simulated flight). Nar- 
ratives of representative episodes are presented, as 
are recommendations made by the pilots for disorien- 
tation prevention by changes in instrumentation, cock- 
pit design, and training. (Authors' summary, modi- 
fied) 


1960 
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Edwards, W. 1959 
INFORMATION AND AUTOKINETIC MOVEMENT.— 
Jour. Exper. Psychol., 57 (2): 89-90. Feb. 1959. 


A stationary dot or light in an otherwise dark room 
is seen as moving by a naive observer; this illusion 
is called autokinetic movement. This experiment ex- 
amines the hypothesis that autokinetic movement 
occurs if the visual world is highly redundant or mo- 
notonous, and does not occur if the visual world is full 
of information. Specifically, it measures the amount 
of autokinetic movement produced by two stimuli: 
an orderly and an equivalent disorderly array of dots. 
As subjects were used 20 naive airmen. The sub- 
ject entered the experimental room in dark. During 
a 10-min. dark adaptation he was told that he will be 
shown patterns of dots which would start to move 
after a few seconds, and he will have to record the 
start of movement by pressing a button. All subjects 
saw autokinetic movement on all trials. The two 
arrays produced equal amounts and latencies of 
movement. The author concludes that if this experi- 
ment is a fair test, then the hypothesis is wrong. 


9492 
Ekman, G., 
and K. Junge 

PSYCHOPHYSICAL RELATIONS IN THE PER- 
CEPTION OF VISUAL LENGTH, AREA AND 
VOLUME.—Univ. of Stockholm, Sweden (Contract 
AF 61(052)-300). Technical (Scientific) Note no. 3, 
Oct. 26, 1960. 13 p. 


Subjective length, area and volume as functions 
of the corresponding stimulus variables were 
studied in three experiments. The exponent of the 
phychophysical power functions scattered around 
1 for perception of "'real'' space. For perspective 
drawings of cubes and spheres, however, the 
exponents were about 0.75. It was tentatively con- 
cluded that perspective is an insufficient cue to 
visual volume. The results are discussed with 
special reference to certain cartographic symbols 
representing population magnitude. (Authors’ 
abstract) 


1960 


9493 
Fernandez, C., 

R. Alzate, and J. R. Lindsay 
EXPERIMENTAL OBSERVATIONS ON POSTURAL 
NYSTAGMUS: LESIONS OF THE NODULUS.— 
Univ. of Chicago, Dlinois; issued by School of 
Aviation Medicine, Brooks Air Force Base, Tex. 
Report no. 60-23, Jan. 1960. 15p. 


1960 
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This investigation supports the idea that the 
nodulus vermis of the cerebellum acts as an in- 
hibitor of the vestibular centers. Disequilibrium 
and postural nystagmus in the vertical plane charac- 
terize the deficit following ablation of the nodulus. 
Unlike animals with lesions in the corpus cerebelli, 
these experimental animals exhibit no abnormalities 
in posture and no cerebellar ataxia. The occurrence 
of postural nystagmus requires the presence of sig- 
nals from vestibular receptors indicating positional 
changes of the head, but disturbances of equilibrium 
do not. This indicates a dual function of the nodulus: 
inhibition of the vestibular centers and, in conjunc- 
tion with other systems, maintenance of equilibrium. 
(Authors' abstract) 


9494 

Fukuda, A. 1959 
VERTICAL WRITING WITH EYES COVERED: A 
NEW TEST OF VESTIBULO-SPINAL REACTION. — 
Acta oto-laryngologica (Stockholm), 50 (1): 26-36. 
Jan-Feb. 1959. 

A new test of vestibulo-spinal reaction is de- 
scribed which consists of observing deviation in a 
list of letters written vertically with eyes covered 
and with the arm kept free of any contact with the 
desk. Deviation in writing indicates that the vesti- 
bulo-spinal reaction can be evoked in man by such 
weak stimuli to the labyrinth as cannot induce nys- 
tagmus. Marked deviation in writing was observed 
in cases of various ear diseases, including uncom- 
plicated middle ear diseases. This finding indicates 
the presence of functional impairment of one vesti- 
bular labyrinth with resultant imbalance of labyrin- 
thine function in cases of suppurative otitis media, 
exudative otitis media, obstruction of the auditory 
tube, etc. The new test is named "Shagan-shojiho" 
in Japanese or "Vertical writing with eyes covered" 
or "Blindfolded vertical writing test". (Author's 
summary, modified) 


9495 

Fukuda, T. 1959 
THE STEPPING TEST: TWO PHASES OF THE 
LABYRINTHINE REFLEX. —Acta oto-laryngologica 
(Stockholm), 50 (2): 95-108. March-April 1959. 

The stepping test, a modification and improvement 
of the "'Tretversuch" (S. Unterberger, 1938) and the 
waltzing test (C. Hirsch, 1940) is presented as a 
superior method to the gait test in examining the 
labyrinthine deviation phenomenon as expressed in 
the lower extremities. In the original reports by 
Unterberger and Hirsch, observation was made on 
labyrinthine deviation induced by caloric stimulation 
of the labyrinth in normal persons and patients suf- 
fering from ear diseases. However, it has become 
clear that the test is of more value when performed 
without any stimulating procedure, i.e., when spon- 
taneous deviation is observed, than when experi- 
mental labyrinthine stimulation is made, in view of 
the fact that marked spontaneous deviation in stepping 
was observed in cases of unilateral middle ear dis- 
eases without inner ear complications. It is clear 
that the vestibular labyrinth can function without 
concomitant appearance of experimental nystagmus, 
Since the stepping deviation was induced by a mild 
degree of rotation or changes in pressure in the ex- 
ternal auditory meatus unaccompanied by manifest 
nystagmus. (Author's summary, modified) 
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9496 
George, F. H., 1960 
and S. B. McIntosh 
EXPERIMENTAL DISORIENTATION AND CON- 
CEPTUAL CONFUSION. —— Quart. Jour. Exper. 
Psychol. (Cambridge), 12 (3): 141-148. Aug. 1960. 


Thirty-two subjects were examined on a visual 
matching task. Subjects were asked to face a 
luminous arrow in a dark room, note its position 
in space, then rotate 180° and adjust another arrow 
to the same position in space as the first. Several 
conditions were employed to minimize orientational 
cues and create conceptual confusion. The results 
suggest that subjects tend to make corrections as 
if they were in the same position in space through- 
out, even though they have no necessary reason 
for supposing this to be true and some reason for 
supposing the opposite. Non-verbal information 
had to be presented to counteract this tendency. 

The cues utilized and the assumptions made by the 
subjects about their position in space are discussed. 
(From the authors' summary) 


9497 


Gerathewohl, S J., 1958 

and H. D. Stallings 

EXPERIMENTS DURING WEIGHTLESSNESS: A 

STUDY OF THE OCULO-AGRAVIC ILLUSION. — 

School of Aviation Medicine, Randolph Air Force 

Base, Texas. Report no. 58-105, July 1958. 22 p. 
Also published in: Jour. Aviation Med., 29 (7): 

504-516. July 1958. 


Experiments were conducted to investigate the 
direction of apparent displacement of an object 
under conditions of reduced gravity. Subjects re- 
ported the direction of the visual after-image 
(VAI) from a bright light source during maneuvers 
in an F-94C aircraft which produced accelerations 
of various directions and magnitude, and short 
periods of weightlessness. Increases in radial 
acceleration produced by pull-outs and turns were 
found to cause a displacement of the VAI downward 
(oculogravic illusion), while decreases in accelera- 
tion and gravity forces during push-overs were 
associated with upward motion of the VAI. Lateral 
accelerations caused movement of the VAI in the 
direction of the resultant force. During weightless- 
ness, the VAI was stabilized at a point higher than 
its original position. The phenomenon of displace- 
ment of the VAI under conditions of subgravity or 
weightlessness in a direction opposite that of the 
oculogravic illusion is designated the "oculo- 
agravic illusion". 


9498 

Gerhard, D. J. 1959 
THE JUDGMENT OF VELOCITY AND PREDICTION 
OF MOTION. —-Ergonomics (London), 2 (3): 287-304. 
May 1959. 

A series of experiments were conducted using an 
interception situation in which the amount the subject 
sees of the progress of the object being intercepted 
is varied. The results indicate that the subjects 
deal with this particular type of situation by means 
of comparatively simple response technique. The 
main question which still remains is the way in 
which the subject predicts the motion of an object 
once it has disappeared. Further experiments were 
carried out using a prediction situation in which the 
subject has to press a button when he judges when a 
moving light which has disappeared has reached a 
specified point. The results show a systematic re- 
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lationship between the variability of the subject's 
performance and the time the light has been invisible. 
The relationship closely approximates V“ = Kt¢, 
where V is the variability of the subject, t is the 
time the light was obscured, and K is a constant. 
Divergence from this precise relationship appeared 
to be due to the use of a well-established response 
technique, whereby the subject tackled the task by 
estimating the time the light would be obscured as 
a fraction or multiple of the time it was visible on 
the basis of ratio of the lengths of the visible and 
obscured portions of its path. (Author's summary, 
modified) 


9499 


Glezer, V. D. 1959 
[THE ROLE OF CONVERGENCE IN STEROSCOPIC 
VISION] Rol' konvergentsii v steroskopicheskom 
zrenii.---Biofizika (Moskva), 4 (3): 329-335. 1959. 
In Russian, with English summary (p. 335). 

English translation in: Biophysics (New York: 
Pergamon Press), 4 (3): 80-87, 1959. 

A high correlation was observed between con- 
vergence thresholds and stereoscopic vision thresh- 
olds (r = 0.89, 0.01 > P >0.001). The convergence 
thresholds were 30-50 times greater than the 
stereoscopic vision thresholds in the case of foveal 
vision. Therefore convergence cannot be involved 
in stereoscopic vision when there isa small angular 
separation of the objects observed. The higher the 
probability of occurrence of convergence, the 
further apart the objects were separated in depth. 
Since the stereoscopic vision thresholds increase 
towards the periphery of the field of vision, the 
role of convergence in their determination in- 
creases accordingly. When convergence was 
present to its fullest extent (the convergence 
stimuli were above the threshold value), the con- 
tribution of convergence to stereoscopic vision 
equaled the contribution of disparity. The role of 
proprioceptive signalization in stereoscopic vision 
has been confirmed. (Author's summary) 


9500 
Gogel, W. C. 1961 


CONVERGENCE AS A CUE TO ABSOLUTE DIS- 
TANCE. —— Army Medical Research Lab., Fort 
Knox, Ky. (USAMRL Project no. 6X95-25-001). 
Report no. 467, May 17, 1961. ii+16 p. 


Also published in: Jour. Psychol., 52 (2): 287- 
301. Oct. 1961. 


The role of convergence and accommodation in 
the perception of absolute distance was investi- 
gated. Perceived absolute distance was measured 
by using a visual ruler consisting of a monocular- 
ly viewed alley. The apparent distance of a bin- 
ocular object was judged with respect to the 
monocular alley for convergence values of 4° or 
less. With accommodation held constant, only a 
few subjects perceived different distances for dif- 
ferent convergence values. With both absolute 
accommodation and accommodative differences in 
agreement with convergence, the proportion of 
subjects who could make this discrimination in- 
creased. In general, the results indicate the in- 
adequacy of convergence as a cue to perceived 
absolute distance for the range of convergence 
values used in this study. (Author's abstract) 
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9501 

Gogel, W. C. 1961 
CONVERGENCE AS A CUE TO THE PERCEIVED 
DISTANCE OF OBJECTS IN A BINOCULAR CON- 
FIGURATION. —— Army Medical Research Lab., 
Fort Knox, Ky. (USAMRL Project no. 6X95-25- 
001-13). Report no. 468, May 18, 1961. 1i+15 p, 


Also published in: Jour. Psychol., 52 (2): 303- 
315. Oct. 1961. 


The perceived absolute distance of binocularly 
observed objects as a function of convergence was 
measured by having subjects judge the distance of 
the binocular objects with respect to a monocular- 
ly observed alley containing adequate distance 
cues. It was found that the ability to perceive 
changes in distance with convergence was not im- 
proved by using several rather than a single bin- 
ocular object. Also, the relation between per- 
ceived distance and convergence for a binocular 
object when this did occur was not independent of 
the presence of the other binocular objects in the 
configuration. (Author's abstract) 


9502 

Gogel, W.C. 1961 
CONVERGENCE AS A DETERMINER OF PER- 
CEIVED ABSOLUTE SIZE.—Army Medical Re- 
search Lab., Fort Knox, Ky. (Project no, 6X95- 
25-001, Task no. 01). Report no. 489, Aug. 22, 
1961. ii+16 p. 


The possible relation between convergence and 
perceived absolute size was determined for con- 
vergence values of 4° or less with accommodation 
held constant. Perceived absolute size was 
measured by having the subject (S) reproduce 
kinesthetically the perceived size of the visual 
stimulus. As determined by contro] tests, the 
kinesthetic method seemed to be a sensitive 
measure of perceived size. The visual stimulus 
consisted of a stereoscopic object of constant 
angular size, the convergence to which was changed 
by the experimenter in discrete steps. The re- 
sults suggest that about half of the Ss perceived 
some change in size with a change in convergence. 
But, even with these Ss, the change was small and 
possibly can be attributed to comparisons between 
successive presentations. In general, the results 
of this study indicate the inadequacy of convergence 
as an effective cue to perceived absolute size. 
(Author's abstract) 


9503 

Gogel, W. C. 1960 
THE PERCEPTION OF A DEPTH INTERVAL 
WITH BINOCULAR DISPARITY CUES. — Jour. 
Psychol., 50 (2): 257-269. Oct. 1960. 


This study applied a previously developed hypoth- 
esis to the problem of the perceptual duplication 
of a depth interval at different distances from the 
observer using binocular disparity cues. Both fron- 
tal size judgments and judgments of depth inter- 
vals were obtained in a situation in which there 
was a variety of cues for the perception of abso- 
lute distance, However, the only cue supporting the 
perception of the depth interval was that of binoc- 
ular disparity. As expected, the aimount of depth 
interval required at one distance to perceptually 
duplicate a given depth interval at another dis- 
tance was directly proportional to the distances. 
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It is asserted that this relation between physical 
distance and the perception of a depth interval is 
dependent upon an observer constant and the 
amount of frontal size constancy present. (Author's 
summary and conclusions) 


9504 

Gogel, W.C. 1959 
THE PERCEPTION OF SPACE WITH BINOCULAR 
DISPARITY CUES.—Army Medical Research 
Lab., Fort Knox, Ky. (Project no. 6-95-20-001, 
Task USAMRL-T-2). Report no. 379, April 13, 
1959. ii+24 p. AD 214 459 


The theoretical approach summarized in this 
paper emphasizes the perceptual interrelation of 
frontal and depth extents. Equations expressing 
the application of this position have been de- 
veloped for the perception of the depth resulting 
from a binocular disparity and for the perception 
of three-dimensional shape. Experimental data 
relating to these equations are reviewed. It is 
concluded that these data offer considerable 
support for the validity of the theoretical position. 
Implications of this approach are discussed in 
relation to the perceptual consequences of base 
and optical magnification. (Author's summary and 
conclusions) 


9505 
Gray, R. F., 
and D. M. Morway 

PRELIMINARY STUDY OF DAMPING OF THE OTO- 
LITH ORGAN SYSTEM BY EPICYCLIC ROTATION. 
— Naval Air Development Center. Aviation Medical 
Acceleration Lab., Johnsville, Pa. (Task no. MR 
005.13-6002.1, Report no. 10 (Formerly NM 17 01 
12.1)). Report no. NADC-MA-5919, Dec. 28, 1959. 
ii+6 p. AD 231 600 


Damping characteristics of the otolith organ sys- 
tem in humans were studied by means of the oculo- 
gravic illusion. The oculogravic illusions were 
generated in four male subjects on the centrifuge by 
letting the direction of the resultant of centrifugal 
acceleration and gravity change in direction through 
the man so that his perceived vertical would change. 
The subject was then tumbled in the plane of rotation 
of the centrifuge around a true vertical axis to see 
if the effects of centrifugal acceleration could be 
eliminated, leaving only the effects of gravity, and 
thus reducing the apparent tilt of the oculogravic il- 
lusion by increasing the relative importance of the 
effect of gravity. It was concluded that tumbling 
does reduce the apparent tilt of the oculogravic il- 
lusion generated on the centrifuge, and could be ef- 
fective in reducing the effect of gravity on the otolith 
organs. 


9506 
Gray, R. F., 1961 
R. J. Crosbie, R. A. Hall, J. A. Weaver, and 
Cc. C. Clark 
THE PRESENCE OR ABSENCE OF VISUAL CORI- 
OLIS ILLUSIONS AT VARIOUS COMBINED ANGU- 
LAR VELOCITIES. —— Naval Air Development Cen- 
ter. Aviation Medical Acceleration Lab., Johns- 
ville, Pa. (Subtask no. MR005.13-6002.5, Report 
no. 1). Report no. NADC-MA-6131, June 29, 1961. 
[28] p. 


Three male subjects were exposed to four 
maneuvers on the human centrifuge (each conducted 
at four speeds), at each of three outer gimbal an- 
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gles, and at centrifugal accelerations of 1 or 2 g. 
Subjective reports indicated the occurrence or non- 
occurrence of coriolis illusion in accordance with 
mathematical predictions based on assumptions of 
torque generation in the semicircular canals by 
coriolis acceleration. It appears, therefore, that 
coriolis acceleration acts to develop the coriolis 
illusions. Estimations of thresholds were obtained 
and the limitations of the analysis outlined. 


9507 
Graybiel, A., 1960 
F. E. Guedry, W. Johnson, and R. Kennedy 
ADAPTATION TO BIZARRE STIMULATION OF 
THE SEMICIRCULAR CANALS AS INDICATED BY 
THE OCULOGYRAL ILLUSION. — Naval School 
of Aviation Med., Pensacola, Fla. (Research project 
no. MRO005.13-6001, Subtask no. 1). Report no. 53, 
July 27, 1960. 13 p. 
Also published in: Aerospace Med., 32 (4): 321- 
327. April 1961. 


Experiments were conducted to determine the 
course of adaptation to the oculogyral illusion 
produced by head and body movements during con- 
stant rotation for 64 hours in a centrifuge room 
at speeds up to 10 r.p.m. Subjective estimations 
of the magnitude of the illusion were made during 
voluntary head movement and during passive whole- 
body movement in a tilt-chair. Magnitude esti- 
mates of the oculogyral illusion and the vegetative 
reactions accompanying it were substantially re- 
duced and in some cases eliminated during the 
testing period. Most subjects gave the highest 
magnitude estimates in respanse to the return to 
upright from left tilt, and the lowest estimates to 
the left tilt movement. Higher magnitude estimates 
were consistently reported for active movements 
than for passive movements. 


9508 
Graybiel, A., 1961 
and B. Clark 

PERCEPTION OF THE HORIZONTAL OR VERTICAL 
WITH HEAD UPRIGHT, ON THE SIDE, AND IN- 
VERTED UNDER STATIC CONDITIONS AND DUR- 
ING EXPOSURE TO CENTRIPETAL FORCE.— 
Naval School of Aviation Medicine, Pensacola, Fla. 
(Project no. MR005.13-6001, Subtask 1). Report no. 
60, Aug. 15, 1961. ii+13 p. 


The ability of five subjects to set a luminous line 
to the horizontal while in the dark was measured 
with head upright, on the side, and inverted both 
under static conditions and during exposure to 
centripetal force. Under static conditions egocen- 
tric visual localization was quite accurate with head 
upright, inaccurate with head inverted, and grossly 
in error with head on the side. The oculogravic il- 
lusion was perceived with head erect, not exhibited 
with head inverted, and not measurable with head 
on the side. The significance of these findings is 
discussed with reference to the function of the 
otolith apparatus and other factors. (Authors' ab- 
stract) 


9509 
Green, B. F., 1959 
A. K. Wolf, and B. W. White 
THE DETECTION OF STATISTICALLY DEFINED 
PATTERNS IN A MATRIX OF DOTS.—Amer. 
Jour. Psychol., 72 (4): 503-520. Dec. 1959. 








9510-9514 


Seven experiments are reported on the detect- 
ability of statistically determined bar-patterns in 
dot-matrices. Exposure-durations below but not 
above 1 sec. had a differential effect. Individual 
differences were slight. For fixed matrix-size 
and varying dot-probabilities, thresholds of detec- 
tion were proportional to the standard deviation of 
the binomial distributions governing the occurrences 
of the dots. For fixed dot-probability and varying 
grain (number of rows or columns in the square 
matrices), the thresholds were inversely related to 
the grain. Over a wide range, visual angle had no 
significant effect on detectability. The curve re- 
lating the threshold to the number of bars in the 
pattern was U-shaped. Patterns with random phase 
and fixed phase were equally detectable. A small 
but signifcant improvement in detectability resulted 
from a motion-picture display of several inde- 
pendent samples of a pattern. Differences between 
the performance of human observers and that of an 
ideal statistical detector are discussed. (From 
the authors' summary) 


9510 
Guedry, F. E., 1961 
and A. Graybiel 

THE APPEARANCE OF COMPENSATORY NYSTAG- 
MUS IN HUMAN SUBJECTS AS A CONDITIONED 
RESPONSE DURING ADAPTATION TO A CONTIN- 
UOUSLY ROTATING ENVIRONMENT. —— Naval 
School of Aviation Medicine, Pensacola, Fla. (Proj- 
ect no. MR995.13-6001, Subtask 1, Report no. 61) 
and National Aeronautics and Space Administration, 
Washington, D. C. (NASA Order no, R-1). Joint Re- 
port, Aug. 16, 1961. ii+23 p. 


Seven men were rotated at 5.4 r.p.m. in a room 
for 64 hours. During this time, nausea, disorienta- 
tion, and recorded nystagmus diminished markedly. 
A compensatory nystagmus was recorded in the 
dark more than 1 hour after the 64-hour run. Fac- 
tors considered of likely importance in the condi- 
tioning of the compensatory reaction are discussed. 
Contributions of compensatory and arousal factors 
to reductions in illusory phenomena and nystagmus 
are considered in terms of practical problems of 
transfer of habituation from one acceleration en- 
vironment to another. (Authors' abstract) (35 refer- 
ences) 


9511 
Guedry, F. E., 1961 
W. E. Collins, and P. L. Sheffey 

PERCEPTUAL AND OCULOMOTOR REACTIONS 
TO INTERACTING VISUAL AND VESTIBULAR 
STIMULATION. — Army Medical Research Lab., 
Fort Knox, Ky. (USAMRL Project no. 6X95-25- 
001, Task no. 15). Report no. 463, March 15, 1961. 
1i+22 p. 


Six men received repeated vestibular stimulation 
under several conditions of visual stimulation. Nys- 
tagmus, suppressed during brief room illumination, 
recovered almost completely in a following period 
of darkness; the subjective response remained sup- 
pressed. A small light (or large fixation field) in- 
hibited nystagmus but did not suppress the subjec- 
tive response. Apparently any visual still-fixation 
field suppresses nystagmus, but the subjective re- 
sponse depends upon visual sensory information de- 
nying relative motion between the fixation field and 
the earth: intellectual information alone is ineffec- 
tive. Nystagmic and subjective reactions diminish 
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with repeated rotation. Only the subjective reaction 
recovered after a 9-day rest. (Authors' abstract) 
(25 references) 


9512 
Guedry, F. E., 1961 
and E. K. Montague 
QUANTITATIVE EVALUATION OF THE VESTI- 
BULAR CORIOLIS REACTION.—Aerospace Med., 
32 (6): 487-500. June 1961. 


The magnitude and direction of the vestibular 
Coriolis reaction, subjective and nystagmic 
aspects, were investigated. During frontal-plane 
head movements and clockwise turntable rotation, 
the greatest apparent velocity and discomfort 
results from head return to upright from right 
tilt; and the greatest apparent displacement results 
from head return to upright from left tilt. The 
magnitude and direction of the vestibular Coriolis 
reaction are predictable from analysis of the 
kinematics of the vestibular endorgan. The re- 
lationship demonstrated between magnitude of 
several aspects of the response and of the stimulus 
shows that useful prediction of reactions to be 
anticipated in conventional airplanes, in motion 
Simulators, and space vehicles is possible even in 
fairly complex situations if the anticipated maneu- 
vers are adequately specified. Use of a "'control- 
stock" to indicate the apparent dives and climbs 
produced by vestibular stimulation in the present 
experiments provides an indication of the magnitude 
of compensatory adjustments to be anticipated from 
pilots receiving similar stimulation. The present 
experiments suggest that the Coriolis vestibular 
reaction diminishes within even a fairly short 
series of stimuli. (Authors' summary, modified) 
(35 references) 


9513 
Guedry, F. E., 1960 
and E. K. Montague 

RELATIONSHIP BETWEEN MAGNITUDES OF VES- 
TIBULAR REACTIONS AND EFFECTIVE CORIO- 
LIS COUPLES IN THE SEMICIRCULAR CANAL 
SYSTEM. —— Army Medical Research Lab., Fort 
Knox, Ky. (USAMRL Project no. 6X95-25-001, 
Task no, 07). Report no. 456, Dec. 15, 1960. ii+[33] p. 


When a human rider on a rotating structure ro- 
tates his head in a plane other than the plane of 
rotation of the structure, he perceives rotation in 
a plane approximately orthogonal to the other two. 
In this experiment, subjects were rotated at rates 
within the range 0.2 to 1.6 rad/sec. Recordings 
were made of the angular velocity of the structure, 
head rotation relative to the structure, vestibular 
nystagmus, and subjective estimates of angular dis- 
placement and velocity. Results indicate that the 
magnitude of the effective resultant mechanical 
couples which develop in the semicircular canal 
system due to Coriolis accelerations are directly 
related to the magnitudes of the subjective and 
oculomotor aspects of the vestibular reaction, 
Changes in spatial orientation indicated by a con- 
trol stick provide an estimate of the magnitudes of 
errors to be anticipated in pilots exposed to this 
source of vertigo. (Authors' abstract) (35 refs. ) 


9514 

Harker, G. S. 1961 
THE APPARENT FRONTOPARALLEL PLANE, 
STEREOSCOPIC CORRESPONDENCE AND INDUCED 
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CYCLOROTATION OF THE EYES.—Army Medical 
Research Lab., Fort Knox, Ky. (USAMRL Project 
no. 6X95-25-001, Task no. 05). Report no. 472, May 
18, 1961. ii+17 p. 

It was demonstrated that stereoscopic measures of 
apparent cyclorotation of the eyes taken with an ap- 
parent frontoparallel criterion in the presence of an 
inducing stereoscopic grid were uniquely large when 
compared with measures obtained with a coplanar 
criterion. An explanation of these data and those of 
Binocular Depth Contrast is offered in terms of per- 
ceptual factors termed the "equidistance tendency" 
and the line-of-sight-dependency of stereopsis. 
These tendencies have been defined and investigated 
in other visual perception research. (Author's ab- 
stract) 


9515 

Harker, G. S. 1958 
INTERRELATION OF MONOCULAR AND BINOCU- 
LAR ACUITIES IN THE MAKING OF AN EQUI- 
DISTANCE JUDGMENT. —— Jour. Optical Soc. 
Amer., 48 (4): 233-240. April 1958. 


Experimentation was undertaken to demonstrate 
that the depth acuity for panel test objects is com- 
plex and can be considered to be a combination of 
the acuities for monocular or congruent and bin- 
ocular or disparate stimulation. Probability addi- 
tion to combine the two contributing acuities pro- 
duced a reasonable fit of the empirical data, A 
generalization to the natural environment of the 
acuity for the alignment of horizontal edges to the 
acuity for depth was not consistent with results 
reported in the literature. A concept of equivalent- 
parallactic-angle acuity was offered in conjunction 
with the known improvement in acuity with reduc- 
tion in angular separation of the acuity objects as 
an explanation of the reported improvement in 
stereoscopic acuity with distance. In contradistinc- 
tion to implications in the literature, this research 
indicates that stereoscopic vision remains as the 
indicator of depth relations after cues available in 
monocular vision have ceased to be effective, if 
situational factors favoring the utility of monocular 
vision are controlled, (Author's summary) 


9516 
Hedlun, J. M., 

and C. T. White 
NYSTAGMUS INDUCED BY VISUAL FEEDBACK,— 
Jour. Optical Soc. America, 49 (7): 729-730. July 
1959. 

The technique of eye movement feedback was used 
in conjunction with a cathode ray tube display on 
which a target spot could be programed to move 
with a sinusoidal, square, or sawtooth time base, and 
with any desired frequency and extent. The purpose 
of this study was to determine if a subject's degree 
of accuracy during visual tracking could be improved 
by providing him with feedback regarding his eye 
movements relative to the target movement. There 
was definite improvement in the tracking of targets 
with a sinusoidal time base, but none with the square 
or sawtooth time bases. The subject's eyes tended 
to oscillate when the moving target display was 
turned off and they had only the image in the concave 
mirror upon which to fixate. It was noted that this 
oscillation sometimes took the form of slow, sinu- 
soidal movements, and at other times it took the 
form of more rapid sawtooth movements similar to 
the familiar nystagmus of rotation. Further investi- 
gation of this phenomenon showed that the type of 
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oscillation which occurred was a function of the 
distance of the subject's eyes from the mirror. The 
electro-oculographic technique was used to record 
these nystagmoid movements. 


9517 
Held, R., 


1959 
and B, White 

SENSORY DEPRIVATION AND VISUAL SPEED: AN 

ANALYSIS.-—Science (Washington), 130 (3379): 860- 

861. Oct. 2, 1959. 


Speeds of moving objects were markedly underes- 
timated by human observers after prolonged pattern- 
less visual stimulation. Even greater underestima- 
tion followed exposure to a "noisy" visual field; on 
the other hand, exposure to a hyperstable field 
caused overestimation. The effects of external vis- 
ual noise simulate those of deprivation; this finding 
suggests that a similarly disordered but spontaneous 
neural discharge dominates the visual nervous sys- 
tem in deprivation. (Authors' abstract) 


9516 


Henriksson, N. G., 1960 

C. Fernandez, and R. I. Kohut 
THE CALORIC TEST IN THE CAT.—School of Avia- 
tion Medicine, Brooks Air Force Base, Tex. Report 
no, 61-13, Nov. 1960. 14 p. 

A simple device for fixing both head and body of the 
cat was designed so that the nystagmic reaction to ca- 
loric stimulation could be investigated. Nystagmo- 
graphic tracings, relatively free of artifacts induced 
by movements, were obtained of both ordinary and de- 
rived nystagmus. In order to produce a caloric reac- 
tion in the cat, it was necessary to set the tempera- 
ture of the irrigating water to, at least, 10° C. either 
below or above the rectal temperature (38° C.). Re- 
petitive caloric stimulation with both cold and hot 
water was conducted under various conditions and the 
results were described for each. The data suggested 
the most appropriate way for obtaining reliable re- 
sults with the caloric test in the cat. (Authors' ab- 
stract) 


9519 


Hixson, W. C., 1961 
and J. I. Niven 
APPLICATION OF THE SYSTEM TRANSFER 
FUNCTION CONCEPT TO A MATHEMATICAL 
DESCRIPTION OF THE LABYRINTH. I. STEADY- 
STATE NYSTAGMUS RESPONSE TO SEMI- 
CIRCULAR CANAL STIMULATION BY ANGULAR 
ACCELERATION.—Naval School of Aviation Medi- 
cine, Pensacola, Fla. (Project no. MRO05.13-6001, 
Subtask 1) and National Aeronautics and Space Ad- 
ministration, Washington, D. C. NSAM Report 
no. 57, March 10, 1961. iv+21 p. 


The interpretive advantages offered by the ap- 
plication of the system transfer function concept 
to the description of the human cupula-nystagmus 
response to angular acceleration are discussed. 

A specific mathematical formulation has been 
developed for this concept with particular emphasis 
being given to the damping ratio (¢) and to the un- 
damped characteristic angular frequency (wn) 
parameters which have been utilized so effectively 
in the control and servomechanisms areas to 
describe the performance of complex systems. 

The theoretical considerations involved in the use 
of the frequency response technique to analyze 
steady-state nystagmus response to sinusoidal 
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rotation are outlined along with a demonstration of 
an actual experimental procedure which can be 
used to quantify these relationships. (Authors' 
summary) 


9520 


Ittelson, W. H. 1960 
VISUAL SPACE PERCEPTION ,—ix+212 p. New 
York: Springer Publishing Company, Inc., 1960. 


This book attempts to present a systematic state- 
ment of an approach to perception. Efforts are pri- 
marily devoted to the study of visual space percep- 
tion, and the experimental material comes almost 
exclusively from that area. The book is divided into 
three sections: (1) a wide-ranging theory of per- 
ception, (2) the core of empirical facts out of which 
the theory emerged, and (3) some implications for 
special problem areas, (references p. 193-199). 


9521 


Jones, G. Melvill 1960 
COMPARISON OF NYSTAGMOID RESPONSES TO 
ROTATIONAL STIMULI ABOUT VERTICAL AND 
ROLLING AXES [Abstract]. —— Jour. Physiol. 
(London), 154 (1): 32P-33P. Nov. 1960. 


Eight subjects were exposed for 3 minutes to 
rotation at 60°/sec. about the vertical axis with 
head erect and about a rolling axis parallel to the 
visual axis. The results confirm an exponential 
decrease of the slow-phase angular velocity of nys- 
tagmus in relation to time elapsed after stopping 
for the vertical axis (horizontal nystagmus), and 
establish a similar form of decay, but with a dif- 
ferent time constant, about the rolling axis (rolling 
nystagmus). The mean time constants for all sub- 
jects, obtained from calculated regression lines, 
were 16.4 sec. and 3.9 sec. for the vertical and 
rolling axes, respectively. The corresponding mean 
values of slow-phase angular velocity immediately 
after stopping were statistically only just distin- 
guishable from one another (28.5°/sec., 23.8°/sec. ). 
It is suggested, that if a similar stimulus were ap- 
plied about an intermediate axis with eyes shut, the 





axis of resulting slow-phase nystagmus would ini- 
tially be roughly parallel to that of the stimulus, 

and, at more prolonged rotation, the axis of eye 

response would tend to move towards the vertical 
axis of the head, 


9522 

Kasparek, C. F. 1960 
CATALOG OF TRANSLATED MATERIAL IN SPACE 
PERCEPTION (REVISED).—Naval School of Avia- 


tion Medicine, Pensacola, Fla. (Research Project no. 


MR005.13-6001, Subtask 1). Report no. 51, April 21, 
1960. 69 p. 

This catalog, which is a revision of the 1955 edi- 
tion of the same name, contains the titles of trans- 
lated articles (mostly from French, German, and 
Italian literature) and 38 translated titles of ab- 
stracts. The list is arranged alphabetically accord- 
ing to author. 


9523 

Koike, Y. 1959 
AN OBSERVATION ON THE EYE-SPEED OF NYS- 
TAGMUS.—Acta oto-laryngologica (Stockholm), 50 
(5): 377-390. Sept.-Oct. 1959. 

Eye-speeds were investigated in the slow and 
quick phase of vestibular and optokinetic nystagmus 
in the rabbit, and measured by means of electronys- 
tagmography. Eye-speed in the quick phase of nys- 
tagmus was not constant but highly variable. Eye- 
speeds in the slow and in the quick phase were not 
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independent of each other, but were intimately cor- 
related. From their regression lines it is suggested 
that the increase of eye-speed in the slow phase 


leads to the increase of eye-speed in the quick phase, 


It is concluded that the theory advanced by Dohlman 
and others that eye-speed in the quick phase is con- 
stant, and that the quick phase is not related to the 
vestibular stimuli is very doubtful. (Author's ab- 
stract, modified) 


9524 

Kraus, R.N. 1960 
EVALUATION OF A SIMPLE CORIOLIS TEST FOR 
VESTIBULAR SENSITIVITY.—Aerospace Med., 31 
(10): 852-855. Oct. 1960. 


The duration of the primary turning sensation re- 
sulting from voluntarily induced Coriolis stimulation 
was measured in 28 pilots and 28 volunteers who had 
never or rarely ever flown in aircraft of any type. 
Both groups were approximately the same age. The 
subjects were repetitively rotated on a motor-driven 
chair; and the interval between a signal given to the 
subject to move his head and his report of cessation 
of the sensation of turning was measured. The dura- 
tion of response of the control group was consist- 
ently longer than that of the experimental group. 
There is an indication that the decrement in re- 
sponse was due to previous exposure to repetitive 
angular acceleration. 


9525 

Kiinnapas, T. M. 1959 
THE VERTICAL-HORIZONTAL ILLUSION IN ARTI- 
FICIAL VISUAL FIELDS.—Jour. Psychol., 47 (1): 
41-48. Jan. 1959. 


It has been experimentally shown that overesti- 
mation of the vertical direction is primarily due to 
oval shape of the normal visual field which extends 
in the horizontal direction. The present study inves- 
tigated quantitatively how artificial visual fields with 
different ratios of the vertical axis to the horizontal 
axis influence the overestimation of the vertical line 
(OV). The normal binocular visual field was com- 
pared with different artificial visual fields which 
were produced by specially constructed spectacles. 
Five artificial fields were used where the ratio ofthe 
vertical axis to the horizontal (V/H) was 0.50, 0.75, 
1.00, 1.33 and 2.00. It was found that OV is a func- 
tion of the V/H. The OV decreases with an increase 
of V/H. It was also found that none of the artificial 
fields could change the OV into an overestimation of 
the horizontal line, not even the field with the largest 
V/H. It is concluded that OV is influenced by the 
oval shape of our visual field, but that this factor is 
not the only one. (Author's summary, modified) 


9526 
Lachmann, J., 1958 

F. Bergmann, J. Weinman, and A. Welner 
CENTRAL NYSTAGMUS. II. RELATIONSHIP BE- 
TWEEN CENTRAL AND LABYRINTHINE 
NYSTAGMUS.—Amer. Jour. Physiol., 195 (2): 
267-270. Nov. 1958. 

Experiments were conducted to determine the 
effect of rotatory stimulation on the nystagmus 
elicited by electrical stimulation of a mesodience- 
phalic area of the brain in rabbits. Angular acceler- 
ation in a direction which would normally produce 
nystagmoid movements in a direction opposite to 
that produced by central stimulation was found to 
extinguish gradually the central nystagmus. With 
the establishment of a constant angular velocity, 
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the central nystagmus reappeared. Acceleration in 
the opposite direction intensified the amplitude and 
frequency of the electrically-provoked eye move- 
ments. Caloric stimulation of the labyrinth ex- 
tinguished the central nystagmus and produced a 
fast nystagmus in the opposite direction until 30 
seconds after completion of the instillation, when 
the central nystagmus was reestablished. Central 
and rotatory nystagmoid eye movements were sup- 
pressed simultaneously by inhalation of ether or 
administration of morphine or atropine. It is sug- 
gested that vestibular and central nystagmoid im- 
pulses possess partially common cerebral pathways, 
and that interaction occurs at the third neuron of 
Szentagothai's three-neuron reflex arc. 


9527 
Lachmann, J., 

and F. Bergmann 
MUTUAL INFLUENCE OF NYSTAGMOGENIC CEN- 
TERS DURING LABYRINTHINE OR CENTRAL 
NYSTAGMUS. —— Acta-oto-laryngologica (Stock- 
holm), 53 (2-3): 295-301. March-April 1961. 

In English, 

Nystagmus induced by labyrinthine stimulation 
did not have a synchronizing effect on the poten- 
tials of the temporo-parietal cortex (the nystagmo- 
genic area [n.a.] of the mesodiencephalon of the 
rabbit). Unilateral electrostimulation of the nys- 
tagmogenic area was accompanied by the following 
phenomena: (1) the electrocorticogram did not re- 
flect any systemic changes; (2) the contralateral 
n.a. did not participate in the nystagmic reaction; 
and (3) the vestibular nuclei recorded faithfully the 
frequency of the nystagmogram although the action 
potentials increased with time until they reached 
their full amplitude. The after-nystagmus, observed 
after discontinuation of the stimulation, was also 
reflected in the electrogram of the vestibular nu- 
clei, which appear to be, at least in part, respon- 
sible for the nystagmus rhythm. (Authors' abstract, 
modified) 


1961 


9528 
Lansberg, M. P. 1960 
LATENT IDIOPATHIC NYSTAGMUS. —— Aero- 


medica acta (Soesterberg, Netherlands), 7: 151-156. 
1959-1960. In English. 


The introduction of electronystagmography in 
vestibular examination has brought to light many 
cases of nystagmus which could not be detected by 
direct inspection even when Frenzel's glasses were 
used as an impediment to visual fixation. This 
latent nystagmus has been described by several 
authors both as a spontaneous nystagmus in path- 
ologic cases and as a prolongation of a provoked 
caloric or rotatory nystagmus. This study was 
made to find out whether a spontaneous nystagmus 
would also occur in healthy young men. Contrary 
to expectations, the results showed that in a series 
of over 200 consecutive cases, a persistent nystag- 
mus was demonstrable in 8 per cent. Neither the 
anamnesis, the physical examination, the electro- 
encephalogram, nor the audiogram revealed any 
abnormality. It seems too early yet to say wheth- 
er this idiopathic latent nystagmus is just a nor- 
mally occurring asymmetry or whether it should be 
considered as a sign of impending pathology. (Au- 
thor’'s summary) 
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9529 
Lit, A. 


1958 
DEPTH-DISCRIMINATION THRESHOLDS AS A FUNC. 
TION OF BINOCULAR DIFFERENCES OF RETINAL 
ILLUMINANCE AT SCOTOPIC AND PHOTOPIC LEV- 
ELS.—Univ. of Michigan. Vision Research Labs. 
and Willow Run Labs., Ann Arbor. Report no. 2144- 
322-T, Nov. 1958. ix+11 p. AD 206 296 


The precision of depth discrimination was meas- 
ured in a two-rod test apparatus involving real-depth 
cues. The effects of two variables were studied: (a) 
the level of equal retinal illuminance presented to the 
two eyes; and (b) the difference in the level of the 
retinal illuminance presented to the two eyes. It was 
found that depth discrimination in this test varies as 
a function of the level of equal retinal illuminance 
presented to the two eyes in much the same way that 
acuity or intensity discrimination vary with lumi- 
nance. Stereoscopic threshold angles vary more than 
19: lover some five log units of variation in illuminance. 
Unequal retinal illuminance presented to the two eyes 
at any given illuminance level has a comparatively 
small deleterious effect upon the precision of depth 
discrimination. This effect progressively increases 
as the inequality of retinal illuminance is increased. 
These results have significance for photochemical 
theories of vision and for the classical theory of 
binocular space discrimination. (Author's abstract) 


9330 
Lit, A. 


1959 
THE EFFECT OF TARGET VELOCITY IN A FRON- 
TOPARALLEL PLANE ON BINOCULAR SPATIAL 
LOCALIZATION AT PHOTOPIC ILLUMINANCE 
LEVELS. —Univ. of Michigan. Vision Research 
Labs. and Willow Run Labs., Ann Arbor. Report no. 
2900-18-T, April 1959. v+10 p. AD 215 128 


The effect of target velocity on settings of depth 
equality obtained under each of several photopic levels 
of binocular retinal illuminance was investigated. The 
equality settings were performed for a black vertical 
rod which oscillated in the upper visual field ina 
frontoparallel plane located 100 cm. from the ob- 
server's eyes and a second black vertical rod which 
was located in the lower visual field and which, being 
movable, served as a binocular fixation target. Data 
were obtained from two practiced observers. Under 
each of the three given illuminance levels, the abso- 
lute magnitude of the localization errors for both ob- 
servers progressively increased as target velocity 
was increased, although there were individual varia- 
tions in reaction. For both observers, the oscillating 
rod was localized at increasing distances from the 
eyes as the level of retinal illuminance was increased. 
However, when the level of illuminance was increased 
for the stationary target, it appeared progressively 
displaced toward the observer. 


9531 

Lomov, B. F. 1959 
[SCIENTIFIC CONFERENCE ON THE PROBLEM 
OF SPACE PERCEPTION AND ILLUSIONS OF 
SPACE, 20-23 May 1959] Nauchnoe soveshchanie 
po probleme vospriiatiia prostranstva i prostrans- 
tvennykh predstavlenii.—Voprosy psikhologii 
(Moskva), 5 (6): 182-186. Nov.-Dec. 1959. In 
Russian. 

English translation by U. S. Joint Publication 
Service, New York, No. 3405-D, May 19, 1960. 
(Available at Office of Technical Services, U. S. 
Dept. Commerce) 





9532-9536 





This article summarizes briefly the reports pre- 
sented at an interdisciplinary conference on the 
problems of space perception and spatial illusions 
organized by the Leningrad section of the Society of 
Psychologists of the Academy of Pedagogical 
Sciences. The seven reports at the first session 
dealt with the theoretical and physiological role of 
the cerebral hemispheres in space perception, 
space-time relationship of stimuli in the activity of 
the visual analyzer, electroencephalographic indices 
of binocular and monocular vision, the functional 
configuration of the space analyzer, the relation of 
space perception to the development of reason, and 
the influence of language on space perception. The 
majority of the reports in the second session were 
devoted to the problem of participation and role of 
receptor movements, chiefly of the visual receptor. 
The third and fourth sessions covered problems of 
spatial illusions in children. Further reports dis- 
cussed space perception and spatial illusions en- 
countered in industry, sports, map reading, and 
flying. 


9532 


McKenzie, R. E., 1960 
and B. O. Hartman 

AN APPARATUS FOR THE SPIRAL AFTEREFFECT 

TEST (SAET).——School of Aviation Medicine, Brooks 

Air Force Base, Tex. Report no. 60-69, Sept. 1960. 

4p. 

Considerable evidence exists to support the ef- 
ficacy of the Spiral Aftereffect Test (SAET) as a 
clinical tool in assessing cortical brain damage; 
however, the technic of using this test has not been 
standardized. This paper describes an apparatus 
for the SAET which permits an evaluation of many 
of the variables in the technic of administering the 
test. With this device it will be possible to develop 
standardized experimental technics which maximize 
and minimize the spiral afterimage and demonstrate 
the relative value of the SAET as a clinical diagnostic 
tool. (Authors' abstract) 


9533 
Miller, A., 1958 


H. Werner, and S. Wapner 
STUDIES IN PHYSIOGNOMIC PERCEPTION: EF- 
FECT OF ASCENDING AND DESCENDING GLIDING 
TONES ON AUTOKINETIC MOTION. —-Jour. Psychol. 
46 (1): 101-105. July 1958. 


The object of this experiment was to determine 
whether extraneous auditory stimulation with an in- 
herent vectorial quality could affect the direction of 
autokinetic motion. The subject, seated in a dark 
room, was instructed to watch a stationary pin-point 
of light located nine feet in front of him and indicate 
its movement while listening to "ascending" or "de- 
scending" tones, The tones used were produced by 
an audio-frequency oscillator and ranged as follows: 
(1) starting from 175 c.p.s. and ascending to 2,000 
c.p.s. in one minute; and (2) 2,000 c.p.s. descending 
to 175 c.p.s. within a one-minute period. The tones 
were reproduced for each subject by means of a tape 
recorder. An analysis of the data obtained from eight 
subjects showed that there was observed a predomi- 
nance of motion specific for the up-down direction. 

A significantly higher proportion of upward motion 
was observed for the ascending than for the descend- 
ing gliding tone. Acorrelation between vectorial 
qualities of extraneous stimuli and autokinetic motion 
thus appears to be established. 
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9534 

Miller, Earl F. 1958 
EVALUATION OF CERTAIN VISUAL AND RE- 
LATED TESTS. IV. SIZE CONSTANCY. —U.S. 
Naval School of Aviation Medicine, Pensacola, 
Florida (Research Project NM 14 01 11, Subtask 6). 
Report no. 4, July 15, 1958. iii+24 p. 

This is a study of stereoscopic measurement of 
size constancy as a possible screening device for 
size-distance judgments of pilots. The skewed fre- 
quency distributions of the judgment of size of the 
target at the apparent distances of 3, 6, 12, 24, 48, 
and 96 meters indicated marked individual differ- 
ences among naval aviation cadets for this function. 
The variability of the estimation of size (area) in- 
creased with the distance of the target. Some judged 
the size of the object to be up to 144 times larger 
than did certain other subjects. The test-retest 
reliability of the size constancy measurements were 
found to be fairly high except for the 96-meter dis- 
tance where the range of scores was quite limited. 
Inter- and intra-correlations among the far- and 
near-point values for the various test distances were 
in most cases moderate and in all cases positive. 
(Author's summary, in part) 


9535 
Miller, J. W., 1961 
and E. Ludvigh 
THE PERCEPTION OF MOVEMENT PERSISTENCE 
IN THE GANZFELD. — Jour. Optical Soc. Amer.,, 
51 (1): 57-60. Jan. 1961. 


The apparent persistence of seen movement in a 
homogeneous visual field (Ganzfeld) is described, 
The task required that the subject observe the 
movement of a single, black, spherical stimulus in 
an otherwise empty field and to report when its 
movement ceased. The time interval between real 
and apparent cessation of movement was defined 
as "time delay."' The hypothesis advanced states 
that the apparent speed of the stimulus in the 
Ganzfeld is dependent upon the square of its real 
velocity, its duration and its size. This may be 
expressed as t=r+(1/av2) where t=time delay, r= 
reaction time, v=velocity, and a=the constant of in 
verse proportionality. The data are discussed in 
terms of "contrast of velocity."" The notion here 
is that a stimulus traveling at high speed and for 
a relatively long duration produces a more definite 
perception of velocity than one traveling slowly and 
observed for a shorter period of time. Therefore, 
when the former stimulus suddenly is stopped, the 
resulting contrast of velocity is great and the re- 
sponse to it rapid, whereas when the latter stim- 
ulus is similarly stopped, the resulting contrast of 
velocity is slight and its perception therefore 
slower. The data were shown to support this hy- 


pothesis. (Authors' abstract) 
9536 
Miskolczy-Fodor, F. 1961 


ELECTRONYSTAGMOGRAPHIC STUDIES OF VES- 
TIBULAR FUNCTION. IV. INVESTIGATION OF 
THE BEHAVIOR AND SIGNIFICANCE OF VARIOUS 
NYSTAGMUS QUALITIES FOR THE DETERMINA- 
TION OF NORMAL VESTIBULAR REACTION. — 
Annals Otol. Rhinol. and Laryngol. (St. Louis), 

70 (1): 176-193. March 1961, 


The pattern of various qualities of reactive nys- 
tagmus in response to a specific stimulation is in- 
vestigated in 40 normal ears. The frequency, am- 
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4. NEURO AND SENSORY PHYSIOLOGY 


plitude, and turning speed (vestibulogram) curves 
are determined together with average normal 
curves and normal scatter. With further treatment 
of these curves, three summarizing quantities are 
defined: total duration, total turning of nystagmus, 
and total number of nystagmus beats. The method 
of obtaining these values through nystagmography 
is discussed. (Author's summary, modified) 


9537 

Mooney, C. M. 1960 
RECOGNITION OF AMBIGUOUS AND UNAMBIGU- 
OUS VISUAL CONFIGURATIONS WITH SHORT AND 
LONGER EXPOSURES. —Brit. Jour. Psychol. 
(London), 51 (2): 119-125. May 1960. 


Configurations composed of form with incidental 
detail, formless masses of detail, or form devoid of 
detail were presented sequentially so that each item 
was exposed a second time after 1 to 15 intervening 
items. Items in each sequence were presented tach- 
istoscopically for 0.07 or 5.0 seconds. A small but 
significant advantage in recognition of the second 
identical presentation was observed with the longer 
exposure time. The effect of type of configuration 
and interval length between initial and subsequent 
presentations was similar for both methods of visual 
inspection. It is suggested that the difference between 
methods of observation may be attributed to inciden- 
tal procedural factors, and that this simple type of 
perceptual learning is based on a single brief glance 
rather than on extended viewing time or scanning 
eye movement. 


9538 


Ogle, K. N. 1958 
PRESENT STATUS OF OUR KNOWLEDGE OF 
STEREOSCQPIC VISION,—A.M.A., Arch. Ophthal- 
mol., 60 (4): 755-774. Oct. 1958. 


A review is presented of current experimental ev- 
idence concerning the role of contour, fusion, simul- 
taneous stimuli, proprioception, empirical factors, 
and Gestalt factors in stereoscopic vision; problems 
of stereoscopic threshold measurements; and the 
effects of exposure time and vertical disparities on 
stereoscopic perception. It is concluded that dis- 
parity alone provides the necessary and sufficient 
stimulus for emergence of the stereoscopic expe- 
rience, and that steresocopic vision is not dependent 
on the other visual functions. Theories of the method 
of evocation by disparity of the subjective experience 
of depth perception are also reviewed. (43 refer- 
ences) 


9539 
Ogle, K. N., 1958 
and M. P. Weil 
STEREOSCOPIC VISION AND THE DURATION OF 
THE STIMULUS.—A.M.A., Arch. Ophthalmol., 59 
(1): 4-17. Jan. 1958. 


Stereoscopic thresholds were determined in three 
subjects by a forced-choice, two-category method in 
which light adaptation, fixation point of the eyes, and 
retinal portions used were strictly controlled. Under 
constant conditions of luminance adaptation, the con- 
trast of the test object to the adapting background had 
little effect on stereoscopic threshold. Stereoscopic 
acuity rapidly deteriorated with the decreases in ex- 
posure time of the test object from one second to 
0.005 second, and leveled off to a constant value for 
shorter exposures. The course of the stereoscopic 
response was the same when the test objects were 
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observed in the same plane as the fixation point or 
considerably nearer or farther. It is suggested that 
the deterioration of stereoscopic acuity with de- 
creases in exposure time is due to the concurrent 
decrease in the number and extent of the normal nys- 
tagmoid movements of the eyes. 


9540 

Ohio State Univ. 1961 
LINEAL INCLINATION IN ENCODING INFORMATION 
SYMBOLICALLY ON CATHODE RAY TUBES AND 
SIMILAR DISPLAYS.——Ed. by E. A. Alluisi. Ohio 
State Univ. Lab. of Aviation Psychology and Re- 
search Foundation, Columbus (Contract AF 33(616)- 
6166); issued by Aeronautical Systems Division. 
Behavioral Sciences Lab., Aerospace Medical Lab., 
Wright-Patterson Air Force Base, Ohio (Project no. 
7184, Task no. 71583). ASD Technical Report no. 
61-741, Dec. 1961. vii+58 p. 

Four experiments are summarized in this report. 
They constitute a series of investigation aimed at 
determining how lineal-inclination symbols should be 
used to encode information optimally on cathode ray 
tubes and similar displays in future air traffic con- 
trol and related systems. An equal-discriminability 
scale of lineal inclination was constructed and val- 
idated in the first two studies; in addition, normative 
data were collected from a large number of subjects 
using the four alphabets specifically recommended. 
The second two investigations were concerned with 
the effects of using different readout systems and the 
effects of displaying the symbols in different visual 
surrounds. The report is divided into two sections. 
Section I is intended primarily for engineers; it con- 
tains specifications and recommendations for engi- 
neering applications of lineal-inclination symbols. 
Section II contains the detailed results of the four 
experiments; it will probably be of principal interest 
to research psychologists. (Author's abstract) 


9541 
Pearson, R. G., 1959 
and G. T. Hauty 
ADAPTIVE PROCESSES DETERMINING PROPRIO- 
CEPTIVE PERCEPTION OF VERTICALITY. —Jour. 
Exper. Psychol., 57 (6): 367-371. June 1959. 


Ninety-six subjects were tested on a lateral-tilt 
chair under darkroom conditions. The task consisted 
of 24 trials and required subject to return himself 
from a position of 30° tilt to the perceived vertical. 

It was found that: (a) subjects with repeated testing 
demonstrated a reduction of error in perception of 
the vertical, probably as a result of proprioceptive 
learning; (b) return to the true vertical following each 
trial judgment (postural knowledge of results) and 
visual representation of error (visual knowledge of 
results) both had a significant positive effect upon re- 
duction of error; (c) subjects tilted alternately left 
and right performed significantly superior to subjects 
tilted repeatedly to the left; in the case of the alterna- 
tion subjects it was further found that neither visual 
nor proprioceptive knowledge of results were contrib- 
uting anything additionally to reduction of perceptual 
error than that provided by alternation alone. An at- 
tempt is made to explain this finding in terms of ex- 

‘ perimental factors and competition between sensory 
events resulting, in the case of the alternation group, 
from the mere process of passing through the true 
vertical. Finally, implications of the findings for the 
design of spatial orientation studies are discussed. 
(Authors’ summary) 
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9542 
Pearson, R. G., 1960 
and G. T. Hauty 
ROLE OF POSTURAL EXPERIENCES IN PROPRIO- 
CEPTIVE PERCEPTION OF VERTICALITY.—Jour. 
Exper. Psychol., 59 (6): 425-428. June 1960. 


Ninety-six subjects were tested on a lateral-tilt 
chair under darkroom conditions. The task consisted 
of 20 trials and required the subject to return him- 
self from a position of tilt to the perceived vertical. 
It was found that neither the procedure of effecting an 
adaptation imbalance by tilting the subject 30° left, 
then 10° right, on alternate trials, nor that of in- 
creasing the delay at tilt to 30 or 60 sec. attenuated 
progressive reduction in error of perceived verti- 
cality. This would suggest proprioceptive learning, 
rather than sensory adaptation, to be the factor of 
principal importance. (Authors' summary) 


9543 
Pedley, P. E., 1959 
and R. S. Harper 
PITCH AND THE VERTICAL LOCALIZATION OF 
SOUND.—-Amer. Jour. Psychol., 72 (3): 447-449. 
Sept. 1959. 


Tests of a navigational aid, known as "Flybar" 
(Flying by Aural Reference) have shown that high- 
pitched tones are localized by the pilot higher in 
space than low-pitched tones. This finding may be 
accounted for by either of two hypotheses: (1) each 
audible frequency has a particular height associated 
with it, i.e., is discriminated on an absolute basis; 
and (2) tones heard as high or low in pitch, relative to 
some subjective standard, have a particular height as- 
sociated with their perception, i.e., are discriminated 
on a relative basis. In this experiment 12 subjects 
were presented with groups of 7 tones of different 
pitch and asked to judge the height from which the 
tones originated. When tones were of high pitch, 
relative to other tones in the group, they were judged 
to originate higher in space than they were of lower 
pitch in relation to other tones in the group. It is con- 
cluded that the mechanism responsible for this judg- 
ment is relative rather than absolute. 


9544 

Reinecke, R. D. 1961 
REVIEW OF OPTOKINETIC NYSTAGMUS FROM 
1954-1960. —— Arch, Ophthalmol., 65 (4): 609-615. 
April 1961. 


This paper reviews the literature and research 
on (1) the development of instrumentation and tech- 
niques for studying the optokinetic reflex, (2) the 
use of optokinetic nystagmus as an aid in diagnos- 
ing various clinical disorders (the detection of 
hemianopsia, cerebral lesions, opsoclonus, hyster- 
ical amblyopia, malingering, myasthenia gravis, 
alcoholic intoxication, and as a test for visual 
acuity), and (3) the significance of the optokinetic 
after-nystagmus loss as a clue to oculomotor dys- 
function. Seventy-eight references are included. 


9545 

Reinecken, R. - 1961 
{ON THE DIFFERENTIAL BEHAVIOR OF THE 
PERROTATORY NYSTAGMUS PRODUCED BY AB- 
RUPT OSCILLATIONS AT STOPPING AS COM- 
PARED TO THE NYSTAGMUS REGISTERED DUR- 
ING ROTATION IN THE ROTATORY TEST] Uber 
das unterschiedliche Verhalten des Drehpendelpri- 
fungsnystagmus gegeniiber dem wahrend der Drehung 
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registrierten Nystagmus bei der rotatorischen 
Priifung. —— Zeitschrift fiir Laryngologie Rhinologi 
Otologie (Stuttgart), 40 (3): 203-208. March 1961, 
In German, with English summary (p. 207). 

Percentage differences in oscillation of nystag- 
mus were compared for abrupt and continuous ro- 
tation to the right and left through 270°. Compari- 
son of the second half-period with the incipient 
part of the perrotatory nystagmus in the rotatory 
test showed many divergencies for equivalent di- 
rection and angle of rotation. This demonstrated 
that in the second half-period the perrotatory nys- 
tagmus behaves differently in abrupt oscillation 
than during ordinary rotation. 


9546 
Rohles, F. H., 1961 
R, E. Belleville, and M. E. Grunzke 

MEASUREMENT OF HIGHER INTELLECTUAL 
FUNCTIONING IN THE CHIMPANZEE: ITS RELE- 
VANCE TO THE STUDY OF BEHAVIOR IN SPACE 
ENVIRONMENTS,—Aerospace Med., 32 (2): 121- 
125. Feb. 1961. 


Two chimpanzees were trained to select the odd 
stimulus in a three-stimulus situation in which two 
of the stimuli were alike and one was different. Cor- 
rect discriminations were rewarded with food pellets, 
At the conclusion of the experiment, both subjects 
were above the 95% accuracy level. The methods 
employed, which are designed to measure higher in- 
tellectual functioning, point to the advantages of ob- 
taining both psychological and physiological meas- 
ures during space flight. (Authors' summary) 


9547 
Roth, J. G., 1958 
S. 1. Cohen, A, J. Silverman, G. E, Johnson, 
and E. G, Correll 
BIOELECTRIC MEASURES DURING FLIGHT: A 
PRELIMINARY REPORT,—Jour. Aviation Med., 
29 (2): 139-144, Feb. 1958. 


The feasibility of in-flight bioelectric measure- 
ments was evaluated by a study of electroencephalo- 
grams and galvanic skin response records made 
during flight in a Convair aircraft. With careful at- 
tention to shielding of the equipment and leads, sat- 
isfactory records were obtained from the experi- 
mental apparatus. Spontaneous nonspecific skin 
resistance changes were shown to occur with in- 
creasing frequency during flight situations in the 
following order: flight with the autopilot engaged, 
straight and level flight, stalls, and approaches to 
stalls. It is concluded that with the development of 
a compact electrocardiogram, electroencephalogram, 
and galvanic skin response unit with multichannel 
tape recording, valuable information may be obtained 
concerning the stresses encountered and alertness 
required during flight. 


9548 

Skripchenko, A, V. 1959 
[INDIVIDUAL DIFFERENCES IN DEPTH PERCEP- 
TION] K voprosu ob individual'nykh razlichiiakh v 
vospriiatii glubiny.——Oftal'mologicheskii zhurnal 
(Kiev), 15 (1): 24-28, Jan, 1959, In Russian, 

Experiments were conducted to determine what 

effect the direction of movement of an object exerts 
on the accuracy of depth perception in the individual, 
when one of two objects is moving away or toward 
him while the other object remains stationary. 
There are considerable individual differences in 
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4. NEURO AND SENSORY 


accuracy and consistency of estimates of equidis- 
tance between the moving and the stationary objects. 
In general, the subjects tended to fall into three 
groups. The first group estimated the equidistance 
between objects with relatively greater accuracy 
when the object moved away from them, The 

second group estimated more accurately the equi- 
distance if the object was moved toward them, In 
the third group the direction of movement did not in- 
fluence the estimate of equidistance, There is no 
direct relation between accuracy and variance of the 
estimate of equidistance, However, considerable 
variation in estimate is always accompanied by a 
decrease in accuracy. The success of training in 
depth perception is discussed for certain groups of 
individuals, (C.I.A. Scient. Inform, Report, May 8, 
1959, p. 71-72) 


9549 
Smith, Patricia C., 
and Olin W. Smith 
VERIDICAL PERCEPTIONS OF CYLINDRICALITY: 
A PROBLEM OF DEPTH DISCRIMINATION AND 
OBJECT IDENTIFICATION. —— Jour. Exper. 
Psychol., 62 (2): 145-152. Aug. 1961. 


Some of the stimuli for perceived depths on sur- 
faces were tested for their effectiveness in induc- 
ing veridical judgments of cylindricality. Views of 
lateral edges of the test object were also tested 
independently and in combination with stimuli for 
depth. The stimuli of texture, form transformation, 
linear perspective, accommodation, convergence, 
light and shade, and binocular disparity in combina- 
tion were sufficient for veridical perceptions of 
the shape of the cylinder. The lateral (and hori- 
zontal) edges of the cylinder alone were not suf- 
ficient, but in combination with stimuli for depth 
they were highly effective in inducing veridical per- 
ceptions of the shape of the object. One observer 
with monocular vision since early childhood re- 
ported the shape of the test object correctly in 
situations in which normally sighted observers with 
binocular views reported lesser degrees of curva- 
ture. Hence, any of the stimuli for depth may be 
potentially effective for veridical judgments de- 
pending on the status of learning of the observer. 
(Authors' summary) 


9550 

Springbett, B. M. 1961 
SOME STEREOSCOPIC PHENOMENA AND THEIR 
IMPLICATIONS. —— Brit. Jour. Psychol. (London), 
52 (2): 105-109. May 1961. 


Stereoscopic observations involving simple con- 
trast, the Wertheimer-Benussi figure, and some 
geometrical illusions, lead to the conclusion that 
these phenomena are produced by processes within 
the visual system stemming from one eye. Some 
puzzling features of the phenomena are noted. 
(Author's abstract) 


1961 


9551 

Sutherland, N. S. 1961 
FIGURAL AFTER-EFFECTS AND APPARENT SIZE. 
—— Quart. Jour. Exper. Psychol. (Cambridge), 
13 (4): 222-228. Nov. 1961. 

Experiments conducted by the author suggest that 
when the retinal size of the test and inspection fig- 
ures are equal, the direction of the figural afteref- 
fect (FAE) may be determined by the relative ap- 
parent size of the figures. This result could not be 


te 


PHYSIOLOGY 9549-9554 


reproduced by other researchers whenever there 
were small variations in the experimental condi- 
tions, In the present paper these results are dis- 
cussed and an attempt is made to determine the 
effect of variations in the experimental conditions, 
It is further shown that some FAE phenomena can- 
not be explained by the two main existing theories; 
these phenomena could be explained if some analy- 
sis of the stimulus is performed before the stage 
of the nervous system at which the process under- 
lying FAEs occurs, Some recent physiological evi- 
dence supports this hypothesis. (Author's summary, 
modified) 


9552 
Takebayashi, H., 1960 
K. Arimoto, S. Maeshima, Y. Jinya, and T. Kimoto 
ROLE OF SUPERIOR COLLICULUS PLAYING IN 
THE MECHANISM OF THE COPTCKINETIC NYSTAG- 
MUS. —— Wakayama Med. Reports (Wakayama, 
Japan), 5 (2): 211-218. Oct. 1960. In English. 


Rabbits with unilateral destruction of the stra- 
tum lemnisci, the labyrinth, or the cerebral hemi- 
sphere were used to investigate the influence of the 
superior colliculus upon optokinetic nystagmus (in- 
duced by a rotating drum). It was found that the 
superior colliculus plays a main role (by virtue of 
the stratum lemnisci) in evoking optokinetic nys- 
tagmus. Further, when one eye was completely 
covered, the other eye suffered homolateral opto- 
kinetic nystagmus, which indicates the major role 
of the contralateral colliculus. Hemispherectomy 
and homolateral (but not contralateral) labyrinthine 
destruction were found to influence optokinetic 
nystagmus. 


9553 

Talland, G. A. 1959 
INTER-SENSORY PERCEPTUAL SET.—Brit. Jour 
Psychol. (London), 50 (3): 231-234. Aug. 1959. 


A set to perceive words representing a given cate- 
gory, more specifically animal names, was induced 
by visual presentation of some other words drawn 
from the same class. Measures were taken to pre- 
vent vocalization of these visual stimuli. Under these 
conditions, the facilitatory effect of a set was found 
to be no less marked than it is when auditory mate- 
rial is used both for establishing and for testing the 
set. In either instance, the effect of set was demon- 
strated by comparison with correct report of the 
same words when heard scattered among other words, 
or as a continuous list but without previous indica- 
tion of their selective composition. The finding is 
presented in support of a central theory cf mental 
set, for neither event in the receptor or in the effec- 
tor areas could account for it without some interven- 
ing process in the brain. (Author's abstract) 


9554 

Van Eyck, M. 
[EFFECTS OF LIGHT STIMULATION ON THE 
VESTIBULAR NYSTAGMUS OF THE PIGEON] Ef- 
fets de la stimulation lumineuse sur le nystagmus 
vestibulaire du Pigeon.—-Journal de physiologie 
(Paris), 50 (2): 554-555. March 1958. In French. 


Light stimulation from a 1.8-watt source placed 
1-2 mm. from the eye was found to increase the am- 
plitude and decrease the duration of the nystagmus 
produced by rotation in pigeons. The effect was ob- 
served during as well as after rotation, indicating 
that it was not an optokinetic phenomenon. In pigeons 
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subjected to unilateral labyrinth excision shortly be- 
fore testing, the nystagmatic response to rotation 
was restored by light stimulation. After physiologic 
compensatory restoration of the response (15 days 
after labyrinthectomy), light stimulation had the 
same effect as in intact animals. 


9555 
Wallach, H., 
and V. V. McKenna 
ON SIZE-PERCEPTION IN THE ABSENCE OF 
CUES FOR DISTANCE.—Amer. Jour. Psychol., 
73 (3): 458-460. Sept. 1960. 


Retinal image size as a cue for perception of 
size in absence of distance-cues was investigated 
with 26 observers. Each observer matched under 
dark-room conditions the size of a standard object 
with the distance-cues removed to a comparison 
object with the distance-cues provided. The method 
of limits was used. The results show that in the 
absence of distance-cues for the standard object 
only a minority of observers produced matches 
where the retinal images were equated. The 
majority was influenced by the size of the compari- 
son-object, making large matches when the 
comparison-objects were small, The assumption 
that image-size in the absence of distance-cues has 
the power to determine size-perception directly is 
contradicted by the inconsistency of responses. 


1960 
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Walsh, E.G. 1959 
SENSIBILITY OF PATIENTS TO LINEAR ACCEL- 
ERATION AND AFTER UNILATERAL LABYRINTH- 
ECTOMY.—Jour. Physiol. (London), 149 (1): 33P- 
34P. Dec. 1959. 


To test Quix's hypothesis that the saccule is sen- 
sitive principally to lateral movements of the head, 
the utricle to movements in the sagittal direction, 
the sensitivity to motion of patients following unilat- 
eral labyrinthectomy was investigated. The sub- 
ject lay on a stretcher suspended by four wires and 
was exposed to a short period of acceleration followed 
by a much more prolonged period of gentle deceler- 
ation. Six individuals with loss of the vestibular 
apparatus on one side were studied. A systematic 
difference was found in threshold depending upon 
position. When lying on the side of the lesion, the 
threshold was consistently higher than when lying on 
the normal side. In the recumbent position, no evi- 
dence was found that the vestibular apparatus was 
especially insensitive to movements in any particu- 
lar direction. These results suggest that the saccule 
may be concerned in the vestibular responses but 
not in the way predicted by Quix. It is suggested 
that a shearing movement of the otolith membrane 
on the macula is the essential stimulus. In the pres- 
ent experiments such a movement would be produced 
most readily with the macula parallel tothe stretcher, 
but the direction of the gravitation bias evidently 
must be considered also. (Author's abstract, modi- 
fied) 


9557 
Woellner, R. C., 
and A, Graybiel 

THE LOSS OF COUNTER-ROLLING OF THE EYES 
IN THREE PERSONS PRESUMABLY WITHOUT 
FUNCTIONAL OTOLITH ORGANS,—Naval School 
of Aviation Medicine, Pensacola, Fla. (Research 
Project no. MR005.13-6001, Subtask 1). Report 
no. 50, Dec. 15, 1959. ii+8 p. 
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Also published in: Annals Otol, Rhinol, and 
Laryngol., 69 (4): 1006-1012. Dec. 1960. 


Three totally deaf subjects were investigated for 
the presence of counter-rolling of the eyes during 
acceleration on a tilt chair and on a human centri- 
fuge. Two subjects did not perceive the oculograv- 
ic illusion at the time of testing; a third subject 
did not perceive the illusion one year later. Deaf 
subjects exhibited a striking absence of counter- 
rolling even at the maximum stimulus level. It is 
suggested that counter-rolling is a response to 
stimulation of the otolith organs. 


9558 

Wright, H. N. 1961 
HEAD POSITION IDENTIFICATION UNDER TWO 
LISTENING CONDITIONS [Abstract]. —— ASHA: 


Jour. Amer. Speech and Hearing Assoc., 3 (10): 
339. Oct. 1961. 


A binaural recording of traffic sounds that 
reached an artificial head oriented in five different 
positions was presented to five normal-hearing 
subjects, each of whom listened both monaurally 
and binaurally. As expected, performance (per cent 
correct and information transmitted) of all sub- 
jects was better under binaural listening than under 
monaural listening conditions. In the monaural con- 
dition, however, the average performance was 
better than chance. These results are interpreted 
to mean that although two ears are more efficient 
than one, both are not necessary to obtain some 
localization information. (Author's abstract) 


f. Psychomotor and Neuromuscular 
Performance and Responses 


(Including Reaction Time) 


9559 

Abbey, D. S. 1960 
ABILITY AND PERFORMANCE ON A COMPLEX 
PERCEPTUAL-MOTOR TASK.—Perceptual and 
Motor Skills, 11 (1): 55-56. Aug. 1960. 


An analysis was made of the performance of four 
groups of subjects, differing in initial ability, on the 
standard task of the Toronto Complex Coordinator. 
Subjects were required to place a lighted green disc 
within a lighted red ring by the manipulation of an 
airplane-type control stick. Movement of the stick 
right, left, toward, and away from the display, 
moved the green light right, left, up, and down, 
respectively. When the disc was appropriately 
positioned for at least 0.33 sec., another red light 
was illuminated and a match was recorded. The 
results showed that both the slope and the rate of 
change of the learning curve were related to the 
initial level of ability. Where early performance 
was low, rapid tmprovement was obtained. Where 
early ability was high, the learning curve was char- 
acterized by very small increments per trial. Im- 
provement per trial (over a ten-minute practice 
period) was inversely related to the level of per- 
formance during the first minute. 


9560 
Abbey, D. S., 
and M. Humphries 
PERFORMANCE OF PILOTS AND STUDENTS ON 
A COMPLEX PERCEPTUAL-MOTOR TASK.— 
Perceptual and Motor Skills, 10 (1): 27-30. Feb. 
1960. 


1960 
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An experiment was conducted to determine the 
effect of prior training upon performance contrary 
to trained responses. A Toronto Complex Co- 
ordinator, in which matching of display positions 
was accomplished by movement of a control stick 
differing from the standard airplane stick in re- 
versal of forward and backward movements (re- 
sultant vertical motion), was utilized to test the 
response differences betwec 1 nine qualified RCAF 
pilots and ten male college students. The number 
of successful matches per minute, and the number 
of horizontal and vertical errors were recorded. 
Better scores were achieved by the pilots in each 
case. There was no apparent correlation between 
groups and direction of error. Since expected dif- 
ference in pilot error between horizontal and 
vertical components failed to occur, it is suggested 
that habits of control stick manipulation are specific 
to the aircraft situation, and are not transferable to 
the experimental apparatus. The observed super- 
iority of pilots to students may be related to their 
general motor skills ability or to their familiarity 
with stick control apparatus. 


9561 
Adams, J. A. 1961 
HUMAN TRACKING BEHAVIOR. —— Psychol. 


Bull., 58 (1): 55-79. Jan. 1961. 

This paper presents a review and analysis of 
research, issues, and points of view associated 
with human behavior in one- and two-dimensional 
tracking tasks. The characteristics of three re- 
sponse classes which can be identified in one- 
dimensional visual tracking (both pursuit and com- 
pensatory) are discussed: (1) the observing re- 
sponse which orients receptors to sense stimulus 
events on the display, (2) the prediction responses 
where the operator learns to anticipate future 
characteristics of the input signal, and (3) the 
measured motor response which activates the con- 
trol system in a tracking task. The characteris- 
tics and issues of two kinds of stimulus sources 
in two-dimensional tracking are discussed: (a) 
spatially separated visual sources, and (b) visual- 
auditory bisensory sources. Various approaches to 
the development of a human tracking behavior 
theory are presented. (107 references) 


9562 
Adams, J. A., 1960 


and L, V. Xhignesse 
SOME DETERMINANTS OF TWO-DIMENSIONAL 
VISUAL TRACKING BEHAVIOR, —— Jour. Exper. 
Psychol., 60 (6): 391-403. Dec. 1960. 


A two-dimensional discrete pursuit tracking ap- 
paratus with two visual stimulus sources and a 
control stick for each hand was used to investigate 
two values each of stimulus coherency, spatial sep- 
aration of stimulus sources, and the rate of change 
of events. The findings revealed that tracking pro- 
ficiency was related positively to the proximity of 
stimulus sources and inversely to the speed of 
event change when stimulus coherency was low. 
When coherency was high, only event rate was a 
differentiating variable. Spatial separation did not 
distinguish between the groups of any given rate 
condition, presumably because the subject was uti- 
lizing his capability for predicting high-coherency 
events to reduce the demands of visual scanning 
when stimulus sources were widely separated. The 
results are discussed in terms of hypotheses for 
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prediction behavior in visual-motor responding. 
(From the authors’ summary) 


9563 
Adams, O. S., 1959 
R. B. Levine, and W. D. Chiles 

RESEARCH TO INVESTIGATE FACTORS AF- 
FECTING MULTIPLE-TASK PSYCHOMOTOR PER- 
FORMANCE.—Lockheed Aircraft Corp., Marietta, 
Ga. (Contract AF 33(616)-6050); issued by Wright 
Air Development Center. Aero Medical Lab., 
Wright-Patterson Air Force Base, Ohio (Project 
no. 7184, Task no. 71582). WADC Technical Report 
59-120, March 1959. vii+(40] p. AD 213 592 


Fifteen male subjects participated in an ex- 
periment designed to study: (a) the 24-hour test- 
retest reliability and intercorrelation of a battery 
of seven performance tasks; (b) the effects of per- 
forming simultaneously various combinations of 
physically compatible tasks; (c) the 24-hour test- 
retest reliability and intercorrelation of a battery 
of four psychophysiological variables; and (d) the 
relation of psychophysiological criterion measures 
to performance criteria and to conditions of task 
presentation. The results indicate moderately 
high reliability and sensitivity for five of the per- 
formance task criteria, but a negligible amount of 
intercorrelation. While no significant correlation 
was obtained between performance scores and meas- 
ures of psychophysiological activity, several of the 
psychophysiological measures showed significant 
reliability, intercorrelation, and sensitivity to con- 
ditions of rest and performance activity. (Authors' 
abstract) 


9564 

Alekseenko, N. IU. 1961 
[THE DEPENDENCE OF THE LATENCIES OF 
CONDITIONED MOTOR RESPONSES IN MAN ON 
THE DIRECTION OF ACOUSTIC SIGNALS] Zavisi- 
most' skrytykh periodov dvigatel'nykh uslovnykh 
reaktsii cheloveka ot napravieniia zvukovogo sig- 
nala, —— Zhurnal vysshei nervnoi deiatel'nosti 
(Moskva), 11 (5): 823-829, 1961. In Russian, with 
English summary (p. 829). 


The latencies of man's conditioned motor reac- 
tions to auditory signals from different directions 
were compared, The subject responded to the sig- 
nals by different movements of his hands depend- 
ing upon whether the sound was heard from the 
right, the left, or the midline. The direction of 
the auditory signals was changed through modi- 
fications of the relative loudness input to the right 
or to the left side in the subject's earphones. As 
the sound was advanced by steps of 2 decibels 
from the right to the middle or from the left to 
the middle, the latency of reaction increased, A 
shift of the signal to the midline was accompanied 
by a drastic increase in reaction time, on the 
average by 0.52 sec. As the signal was shifted 
from the midline to the side the latency was re- 
duced, usually by 0.49 sec. The response to an 
auditory signal localized along the midline is 
characterized by a very long latency if the direc- 
tion of the sound signal has an intrinsic meaning, 
i.e., if it determines the character of the motor 
response, (Author's summary, modified) 
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9565 FORMANCE. —Perceptual and Motor Skills, 9 (2): 
Andreas, B. G., 1959 111-115. June 2, 1959. 
oa” R. F. Green, S. Smith, and 8. D. S. Muscular tension was varied by the amount of 


TWO-DIMENSIONAL COMPENSATORY TRACKING 
PERFORMANCE AS A FUNCTION OF CONTROL- 
DISPLAY MOVEMENT RELATIONSHIPS, POSI- 
TIONING VS. VELOCITY RELATIONSHIP, AND 
MINIATURE VS. LARGE STICK CONTROL.—Jour. 
Psychol., 48 (2): 237-246. Oct. 1959. 


This experiment investigated the influence on 
two-dimensional compensatory tracking perform- 
ance of: (a) control-display movement relation- 
ships; (b) position and velocity modes of control; 
and (c) large and miniature stick controls. A group 
of seven subjects was trained to a stable (asymp- 
totic) level of performance on a variety of tracking 
conditions over a period of 42 days. Time-on- 
target scoes were the principal measures of per- 
formance; in addition, time-on-target in one 
dimension (azimuth or elevation) but not the other 
was also recorded. The principal findings were: 
(1) No optimum control-display movement relation- 
ships could be demonstrated. (2) The large and 
the miniature stick controls produced essentially 
equivalent tracking performances. (3) Tracking 
performance with position control was superior to 
that with velocity control. (4) Tracking perform- 
ance tended to be superior in the X dimension 
(azimuth) than in the Y dimension (elevation). The 
experimental design which was employed requires 
a great deal of subject testing time to yield a 
relatively small amount of usable data, hence would 
seem not to be the most efficient design for studies 
of tracking performance. (Authors' summary) 


9566 
Behan, R. A., 


1961 

C. R. Bughman, J. N. Bumpus, and S. Gilbert 
AN EXPERIMENTAL INVESTIGATION OF THE 
INTERACTION BETWEEN PROBLEM LOAD AND 
LEVEL OF TRAINING. —~— Human Factors, 3 (1): 
53-59. March 1961. 


An experiment was made to determine the rela- 
tion between performance in a linear information 
processing system, level of training, and the input 
load on the system. Level of training was deter- 
mined by number of problem experiences. Load 
was defined as the number of task units to be 
processed. The task was to detect, display, trans- 
form, re-display and correlate data concerning the 
temporal position and direction of sequences dis- 
played on a rectangular grid. Two noise dots 
were included with each display presentation. Ex- 
perimental variables were presented in a mixed 
factorial design. Experimental problems had a 
constant number of sequences to be processed 
after a short build-up period. The sequences in 
any one problem appeared at regular intervals and 
all had the same time duration. Four experimental 
problems presented 2, 4, 8 or 12 sequences to the 
subjects. Analysis of total error indicated that 
performance is a linear function of load, and that 
an interaction between total error and system 
position resulted in no significant reduction in 
error as a function of training. (Authors' abstract) 


9567 


Bell, A. H. 1959 
EFFECTS OF EXPERIMENTALLY-INDUCED MUS- 
CULAR TENSION AND FREQUENCY OF MOTIVA- 
TIONAL INSTRUCTIONS ON PURSUIT ROTOR PER- 
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weight subjects were required to hold in their non- 
preferred hands. Motivational instructions were 
varied by the frequency of the introduction of in- 
structions to improve during the experimental ses- 
sion. A Lindquist Type Il, 5 x 3 x 3 factorial design 
was employed. A total of 216 subjects were run, 24 
being assigned to each of the nine experimental con- 
ditions. Neither the Instructions nor the Weight 
variable was significant. There was a slight effect 
with both the Instructions x Weight and Trials x 
Instructions x Weight interactions but not large 
enough to approach significance. The trials vari- 
able was significant beyond the .001 level. No other 
significant differences were obtained. The hypothe- 
sis is presented that negative results may be ac- 
counted for by subjects of initially high motivational 
state due to the intrinsically interesting properties 
of perceptual-motor tasks. (Author's summary, 
modified) 


9568 
Belleville, R. E., 1961 


F. H. Rohles, and M. E, Grunzke 
BEHAVIOR OF THE CHIMPANZEE ON A COMPLEX 
MULTIPLE SCHEDULE, —~Air Force Missile Devel- 
opment Center. Bioastronautics Research Lab., 
Holloman Air Force Base, New Mexico (Project no. 
6893, Tasks no. 68930 and 68931). AFMDC Technical 
Report no. TR-61-27, Aug. 1961. vii+17 p. 


This report describes chimpanzee behavior ona 
four-component, three-lever multiple schedule. The 
component schedules included at the Sidman avoid- 
ance procedure with a concurrent discriminated 
avoidance feature on a second lever; fixed-ratio per- 
formance for food, differential reinforcement of low 
rate for water requiring a dual response chain, and 
a symbol discrimination task for continuous food re- 
inforcement using three levers. The advantages of 
employing this type of schedule for evaluating the ef- 
fects of exposure to space flight conditions are dis- 
cussed, (Authors' abstract) 


9569 
Brown, John L., 1960 


H. Kuehnel, F. T. Nicholson, and A, Futterweit 
COMPARISON OF TRACKING PERFORMANCE IN 
THE TV-2 AIRCRAFT AND THE ACL COMPU- 
TER/AMAL HUMAN CENTRIFUGE SIMULATION 
OF THIS AIRCRAFT. — Naval Air Development 
Center. Aviation Medical Acceleration Lab., Johns- 
ville, Pa. (Task no. MR005.15-1003.1, Report no. 4). 
Report no, NADC-MA-6016/NADC-AC-6008, Nov. 7, 
1960. iv+[66] p. 


A tracking task was performed by each of six 
subjects in a TV-2 aircraft, in a static simulation 
of the aircraft and in each of two centrifuge modes 
of simulation which provided acceleration forces 
similar to those encountered in the aircraft. Cen- 
trifuge accelerations were controlled by pilot per- 
formance in the simulation, In the case of four 
subjects who are qualified pilots, performance in 
the aircraft was consistently superior to perform- 
ance on the centrifuge and frequently superior to 
performance under static conditions. The subject, 
a nonpilot, who had the best performance on the 
centrifuge, had the poorest performance in the 
aircraft. In a questionnaire, all subjects rated the 





el- 


cal 


he 


‘he 





4, NEURO AND SENSORY PHYSIOLOGY 9570-9574 


aircraft best in terms of control response and 
tended to favor the aircraft over any of the simu- 
lations. Subjects reported that accelerations on the 
centrifuge were realistic as compared to accelera- 
tions in the aircraft under steady state conditions, 
but that they seemed somewhat unrealistic during 
rapid transitions from one acceleration level to 
another. It is concluded that the centrifuge is 

best suited for the simulation of long duration, 
high magnitude accelerations of the kind which will 
be encountered in space vehicles such as the X-15 
and the Mercury capsules. (From the authors’ ab- 
stract) 


9570 

Callaway, E. 1961 
DAY-TO-DAY VARIABILITY IN RELATIONSHIP 
BETWEEN ELECTROENCEPHALOGRAPHIC ALPHA 
PHASE AND REACTION TIME TO VISUAL STIM- 
ULI. —— Annals New York Acad. Sci., 92 (3): 1183- 
1186. July 28, 1961. 

In connection with work done to elucidate the 
manner in which the organism operates on incom- 
ing sensory data, the author reports preliminary 
work on the effect of light flashes at various 
phases of the alpha cycle on the reaction time. 
The results are discussed in terms of specificity 
versus diffuseness of the inhibitory process under- 
lying the alpha cycle. 


71 

ade. R. M. 1959 
TRANSFER OF TRAINING AMONG COMPONENTS 
OF A COMPLEX VELOCITY CONTROL TASK.—Na- 
val Air Development Center. Aviation Medical Ac- 
celeration Lab., Johnsville, Pa. (Task no. MR 005.15- 
1003.1, Report no. 3). Report no. NADC-MA-5920, 
Dec. 18, 1959. iii+20 p. 


The results of tests conducted on nine groups of 
airmen who were given specific practice on parts of 
a complex multidimensional compensatory rate con- 
trol task showed that skill proficiency on certain 
unpracticed components within the total-skill complex 
was changed as a function of practice on certain com- 
ponents. Practice on the originally difficult compo- 
nent singly, and practice on this component simulta- 
neously with other components, resulted in major 
reorganization of the skill complex, and in the 
significant increments in total task performance over 
that of controls; whereas practice on the originally 
easiest component, or combinations involving the 
easiest component, were generally less effective, 
even though marked transfer of training occurred. 
More transfer of training to the total-task occurred 
following practice on the originally difficult compo- 
nent and/or combinations involving it than following 
practice on the originally easy component and/or its 
combinations. Within the task, transfer of training 
was more effective than the practice itself for raising 
the proficiency level of originally easy components. 
However, in situations involving originally difficult 
components, transfer of training was slightly less ef- 
fective than practice itself for raising the proficiency 
level of that component. (Author's summary and con- 
clusions) 


9572 
Chase, R. A, 1961 
S. Sutton, and I, Rapin 
SENSORY FEEDBACK INFLUENCES ON MOTOR 
PERFORMANCE, —— Jour, Auditory Research, 
1 (3): 212-223, April 1961. 
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The present discussion is concerned with the role 
of sensory feedback in the control of voluntary 
movement. Delays in auditory feedback were found 
to produce similar changes in speech and keytap- 
ping motor performances, These changes consisted 
of increases in amplitude, decreases in rate of 
performance, and a tendency to make repetitive 
errors, Similar changes were produced in keytap- 
ping by delaying different sensory events: a click, 
a light flash, and a tactile pulse. These findings 
suggest that delayed sensory feedback produces 
qualitatively similar changes in motor performance 
even when there is great variation in the motor 
performance under study, and in the sensory event 
being delayed, The potential diagnostic significance 
of sensory feedback research in the clinical evalu- 
ation of feedback monitoring systems as well as 
potential therapeutic applications are discussed. 
(Authors' summary) 


9573 
Chase, R. A., 1661 


I. Rapin, L. Gilden, S. Sutton, and G. Guilfoyle 
STUDIES ON SENSORY FEEDBACK. Ul. SENSORY 
FEEDBACK INFLUENCES ON KEYTAPPING MO- 
TOR TASKS. —— Quart. Jour. Exper. Psychol. 
(Cambridge), 13 (3): 153-167. Aug. 1961. 


Subjects were trained to tap a key continuously 
at a specific rate, and with a specific amount of 
pressure (regularity task). Performance of this 
task was studied under conditions of (a) decreased 
auditory feedback, (b) decreased visual feedback, 
(c) vibration applied to the forearm, (d) digital 
block of tapping finger, and (e) a combination of 
all four conditions. Significant changes in rate and 
intensity of tapping resulted under conditions of de- 
creased auditory feedback, vibration, and the com- 
bined condition. The second experiment examined 
the effects of different delayed sensory feedback on 
key tapping and a more complex pattern task. De- 
layed sensory feedback did not significantly in- 
fluence the performance of the regularity task, but 
did produce highly significant changes in the per- 
formance of the complex pattern task, namely, in- 
creased intensity and decreased rate of tapping. 
(Authors' summary, modified) 


9574 
Chernikoff, R., 1360 


J. W. Duey, and F, V. Taylor 
TWO-DIMENSIONAL TRACKING WITH IDENTICAL 
AND DIFFERENT CONTROL DYNAMICS IN EACH 
COORDINATE. — Jour. Exper. Psychol., 60 (5): 
318-322. Nov. 1960, 

In many complex tracking devices the control 
dynamics may differ in the various coordinates, 
thus requiring the subject to supply a different 
transfer function in each tracking dimension. The 
purpose of the present investigation was to deter- 
mine the effect upon tracking produced by using 
various pairings of position, rate, and acceleration 
control dynamics in the X and Y coordinates of a 
two-dimensional tracking system, The results in- 
dicate that in all cases minimum error occurred 
when the dynamics in the two coordinates were the 
same and that error increased as the dissimilari- 
ty between the dynamics became greater. These 
findings are interpreted as suggesting that the hu- 
man has a limited information handling capacity, 
that some of this capacity is used to change from 
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one task to the other, and that the greater the 
difference between control tasks the less the ca- 
pacity which remains for the performance of either. 
(Authors' summary) 


9575 

Chkhaidze, L. V. 1958 
[CLASSIFICATION OF THE DYNAMIC COMPONENTS 
IN THE CO-ORDINATION STRUCTURE OF LOCO- 
MOTOR ACTS IN MAN] Klassifikatsiia dinamiches- 
kikh sostavliaiushchikh koordinatsionnoi struktury 
lokomotornykh aktov cheloveka.—Biofizika 
(Moskva), 3 (5): 582-590. 1958. In Russian, with 
English summary (p. 590). 

English translation in: Biophysics (New York), 

3 (5): 549-555. June 1959. 


A classification of the dynamic components in the 
coordination structure of locomotor acts in man is 
given, in relation to walking and running. The study 
is based on the changes in coordination occurring 
during walking in mountainous areas, during running 
subject to fatigue, changes in distance run, and per- 
formance of extra movements (overcoming obstacles 
and jumping). 


9576 

Conklin, J. E. 1959 
LINEARITY OF THE TRACKING PERFORMANCE 
FUNCTION.— Perceptual and Motor Skills, 9 (4): 
387-391. Dec. 4, 1959. 


This detailed analysis of the effects of lag values 
between 0.0 and 1.0 seconds in tracking performance 
suggests that (a) as control lag is varied between 0.0 
and 1.0 seconds, tracking performance significantly 
decreases; (b) with few exceptions the relation be- 
tween tracking efficiency and lag up to 1.0 second is 
linear; (c) the rate of performance detriment is sig- 
nificantly greater with Filter Y; (d) tracking withthe 
pursuit display and a 1.0-second lag was consistently 
superior to compensatory tracking with no lag in the 
control network for all the target courses employed. 
(From author's summary) 


9577 
Cope, F. W., 
and R. M. Chambers 

A SYSTEM FOR CONTINUOUS INTEGRATED 
RECORDING OF REACTION TIME FOR A 4 
LIGHT DISCRIMINATION TASK.——Naval Air 
Development Center. Aviation Medical Accelera- 
tion Lab., Johnsville, Pa. (Subtask no. MR005.13- 
6002.4, Report no. 1). Report no. NADC-MA-6114, 
Dec. 29, 1961. iii+7 p. 


A design is given for a system that provides a 
continuous, instantaneously analyzable record of 
mean reaction time and its pattern of change during 
the course of a subject's performance on a 4-light 
discrimination-reaction-time-task. The lights are 
presented to the subject one at a time, at regular 
intervals, ina random sequence controlled by a 
punched tape programmer. A diode logic network 
insures that the subject can turn off a light only 
by the corresponding switch, but not by the 
simultaneous actuation of 2 or more switches. 

A constant voltage is presented to an integrator 
circuit when any light is on. The integrator output 
is recorded on a strip chart, giving many small 
steps. The height of each step is proportional to 
the reaction time for the corresponding stimulus. 
The average slope of the cumulatively recorded 
line over many steps is proportional to the mean 
reaction time for the corresponding stimuli. Thus, 


1961 


226 
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the mean reaction time of the subject can be 
directly and continuously observed throughout the 
course of the experimental period. (Authors' 
summary) 


9578 

Cotterman, T. E. 1944 
EFFECTS OF VARIATIONS IN SPECIFICITY OF 
KNOWLEDGE OF RESULTS ON THE IMPROVEMEN 
OF A PERCEPTUAL SKILL.——Wright Air Develop. 
ment Division. Behavioral Sciences Lab., Aero- 
space Medical Div., Wright-Patterson Air Force 
Base, Ohio (Project no. 1710, Task no. 71605). WA 
Technical Report no. 58-673, Aug. 1960. iii+29 p. 


Ninety male undergraduate subjects estimated in. 
dividually with respect to 120 stimulus photos how 
many degrees a 1/4~inch arrow would have to be 
turned to exactly parallel an adjacent arrowheaded 
line drawn across a 3-1/2-inch circle. The stimuli 
were presented for five seconds with ten seconds be- 
tween and longer rest intervals separating sets of 24, 
Each set contained examples of the same 24 different 
stimuli in random order=correct answers ranging 
from 11 to 44 degrees and never being duplicated. 
Knowledge of results given orally after each estima. 
tion ranged in specificity from simple right-wrong 
information to amount and direction of error informs 
tion for five experimental groups. No knowledge was 
given a sixth control group. Differences in mean 
absolute and algebraic error per stimulus among 
groups reflect differences in specificity of knowledge 
given. It is concluded that knowledge of results in- 
creases the rate and level of learning to perform an 
absolute judgment of spatial extent and this effect is 
generally greater the more specific the knowledge. 
(Author's abstract) 


9579 
Davis, R. H., 
and R. A. Behan 
A STUDY OF VISUAL PREDICTION BEHAVIOR. 
—— Human Factors, 2 (4): 228-234. Nov. 1960. 


An experiment on prediction behavior was made 
using a visual tracking task. On four different 
trials, subjects viewed a simulated aircraft blip 
for varying lengths of time —— 3, 6, 12, and 24 
sweeps of a simulated 5 r.p.m. radar. After the 
viewing period, the blip was removed from the 
scope and the subjects were required to dead- 
reckon it for 10 min. A report of estimated range 
and azimuth was made once a minute. The major 
findings were: There was an increase in both range 
and azimuth error over the 10 min, dead-reckon 
period. The average error in azimuth was greater 
than the average error in range. There was a de- 
crease in error from Trial 1 to Trial 2, but no 
improvement in performance after Trial 2. The 
length of the viewing period seems important only 
in its interaction with trials. For short periods of 
viewing only (three and six sweeps), there was 
improvement in estimation of azimuth position over 
trials. (Authors' abstract) 
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deRivera, J. H. 1958 
SOME CONDITIONS GOVERNING THE USE OF 
THE CUE PRODUCING RESPONSE AS AN EX- 
PLANATORY DEVICE.——U.S. Naval School of 
Aviation Medicine, Pensacola, Florida (Research 
Project NM 14 02 11, Subtask 11). Report no. 2, 
Jan. 6, 1958. ii+10 p. 
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In a study of pretraining on cues to be used 
in later learning it was found that overlearning 
resulted in increased utility of pretraining on 
cues. Learning of distinct overt responses was 
not superior to learning equivalent responses to 
cues but permitted the development of distinct 
covert responses. Both of the latter conditions 
were superior however to groups which learned 
equivalent overt responses and equivalent covert 
responses. (Author's abstract) 


9581 
deRivera, J. H., 1958 
and W. B. Webb 

MASSED AND DISTRIBUTED PRACTICE IN 
LEARNING TO TRACK A MOVING TARGET.—U.S. 
Naval School of Aviation Medicine, Pensacola, 
Florida (Research Project NM 14 01 11, Subtask 
6). Report no. 6, Sept. 5, 1958. ii+7 p. 

Three groups of subjects (total 102 naval 
aviation cadets) learned to track a rapidly moving 
object visually. One group had three and one-half 
seconds between trials; a second, seven seconds 
between trials; and the third 15 seconds between 
trials. The results indicated a slight superiority 
in favor of the shorter intervals between trials. 
(Authors' summary) 


9582 . 
Douvillier, J. G., 1960 
H. L. Turner, J. D. McLean, and D. R. Heinle 

EFFECTS OF FLIGHT SIMULATOR MOTION ON 
PILOTS' PERFORMANCE OF TRACKING TASKS. — 
National Aeronautics and Space Administration. 
Ames Research Center, Moffett Field, Calif. 
Technical Note no. D-143. 34 p. Feb. 1960. 


The effect of rolling and pitching motions of a 
flight simulator on pilots’ performance of simulated 
tracking tasks has been investigated by comparing 
the air-to-air tracking performance of two pilots 
in flight, on a motionless flight simulator, and on 
a flight simulator free to roll and pitch. A drone 
display and a circle-dot display were used for two 
tracking problems: (1) a pure pursuit task and 
(2) a lead-collision task. It was concluded that, 
in flight, the drone display offers no improvement 
in tracking accuracy over the conventional circle- 
dot display under the essentially static conditions 
of attacks against a non-maneuvering target. For 
pursuit attacks against a maneuvering target, the 
circle-dot display is appreciably superior in both 
average tracking error and in variability of tracking 
error. For flight simulator studies of cockpit 
displays it appears that a motionless simulator 
should not be used. (From the authors' conclusions) 


9583 
Eason, R. G., 1961 


and C. T. White 
MUSCULAR TENSION, EFFORT, AND TRACKING 
DIFFICULTY: STUDIES OF PARAMETERS WHICH 
AFFECT TENSION LEVEL AND PERFORMANCE 
EFFICIENC Y.——Perceptual and Motor Skills, 12 (3): 
331-372. June 1961. 

A series of five experiments was conducted in or- 
der to determine (a) whether the amount of effort put 
into a perceptual-motor (rotary tracking) task sys- 
tematically affects the tension level of muscles in the 
neck, shoulder, and upper arm, as measured by an 
electromyogram; (b) which of these muscles most 
reliably reflects changes in effort; (c) whether vari- 
ations in the degree of difficulty of the task are ac- 
companied by systematic changes in tension level; 
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and (d) whether tension level is causally or other- 
wise related to performance, and if so, under what 
conditions. It is determined that muscular tension is 
directly and inversely related to neuromuscular con- 
trol, depending on the size of the target being tracked, 
i.e. directly related to relatively large and inversely 
related to relatively small targets. In general, the 
surface electromyogram may be potentially useful 
for monitoring the amount of effort exerted during 
task performance in field situations, especially where 
a decrement in performance might be injurious to the 
operator or to others. (Authors' summary, modified) 
(31 references) 


9584 
Eason, R. G., 1960 
and C. T. White 
RELATIONSHIP BETWEEN MUSCULAR TENSION 
AND PERFORMANCE DURING ROTARY PURSUIT. 
——Perceptual and Motor Skills, 10 (3): 199-210. 
June 1960. 


An investigation was made of the relationship be- 
tween muscular tension, as reflected in the surface 
electromyogram (EMG) activity of the neck, trape- 
zius, deltoid, and biceps muscles, and performance 
during rotary pursuit. Subjects received 0 to 40 sec- 
onds of rest between ten 1-minute trials, and per- 
formed with either 0-, 5~, or 10-pound weights sus- 
pended from the wrist. Performance was found to be 
positively related to the length of the intertrial 
interval and to EMG activity, and inversely related 
to physical work load. An inverse relationship was 
observed between EMG level and performance 
changes occurring when the intertrial interval and 
physical workload were varied. The complex rela- 
tionship observed between EMG and performance as 
a function of practice and as a result of a 10-minute 
rest are explained in terms of a two-factor hypothe- 
sis which states that muscular tension is positively 
related both to motivation, which facilitates perform- 
ance, and that the tension level at any given time is 
a summation of the motivation and fatigue components 
(From the authors’ summary) 


9585 


Evans, W. O., 1961 
and A. Jewett 
THE EFFECT OF SOME CENTRALLY ACTING 
DRUGS ON DISJUNCTIVE REACTION TIME. —— 
Army Medical Research Lab., Fort Knox, Ky. 
(Project no. 6-95-20-001). Report no. 510, Oct. 19, 
1961. ii+4 p. 


Callaway and Stone have proposed that drugs 
which arouse or depress the electroencephalograph- 
ic response should differentially affect the expect- 
ancy of stimuli which occur with different fre- 
quencies. The disjunctive reaction times to stimuli 
with different probabilities of occurrence were 
tested for subjects under the effect of chlorprom- 
azine, d-amphetamine, atropine, and sucrose. 

The data demonstrated that the subject's reaction 
time is a function of the probabilities of the 
stimuli, that chlorpromazine increases and amphet- 
amine decreases the reaction time. There was no 
evidence to support the hypothesis of a differential 
drug effect on stimuli with different probabilities 
of occurrence. (Authors' summary) 


9586 
Fleishman, E. A. 1960 
ABILITIES AT DIFFERENT STAGES OF PRACTICE 
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IN ROTARY PURSUIT PERFORMANCE, —Jour. 
Exper. Psychol., 60 (3): 162-171. Sept. 1960. 


Extended practice was given to 224 subjects on the 
Rotary Pursuit apparatus. These same subjects 
also received a battery of 17 reference ability 
measures. The intercorrelations were obtained 
among scores at eight stages of proficiency on the 
practice task together with the scores on the ref- 
erence measures and these were subjected to factor- 
analysis study. A total of 10 factors were ex- 
tracted. The Control Precision factor, defined as 
the ability to make highly controlled, precise mus- 
cular adjustment, was found to be the main common 
factor which contributed to individual differences in 
rotary pursuit performance, both at early and late 
stages of practice. The Rate Control factor con- 
tributed slightly to differences in early proficiency. 
Of the two factors, which could not be identified 
from the reference battery, one increased while the 
other decreased as practice continued. The first is 
thought to reflect individual differences in task- 
acquired habits and skills. The decreasing factor 
may reflect "learning sets" which facilitate early 
learning, but decrease with experience. (Author's 
summary, modified) 


9587 
Fleishman, E. A. 1959 


THE PREDICTION OF HIGH LEVELS OF PROFI- 
CIENCY IN COMPLEX TASKS,——Bulletin de 1'As- 
sociation internationale de psychologie appliquée 
(Paris), 8 (2): 26-43. July-Dec. 1959. In English and 
French. 

Recent work is reviewed in the field of aptitude 
measurement and prediction for learning of complex 
psychomotor skills, relating the findings to test de- 
velopment in this aptitude area to the learning proc- 
esses involved in the acquisition of perceptual-motor 
skills. These studies confirm that important changes, 
progressive, systematic, and predictable in nature, 
occur in the quantitative and qualitative pattern of 
aptitudes contributing to individual differences in per- 
formance as practice continues. It is possible to 
specify the stage of learning at which the factor struc- 
ture of such tasks becomes stabilized. It is also 
shown that psychomotor tests are better predictors of 


high proficiency levels in other psychomotor tasks, al~ 


though printed measures often define abilities contrib- 
uting early in learning in such tasks. With practice, 
skill in psychomotor tasks becomes, at least in part, 
increasingly a function of specific habits and skill ac- 
quired from the task itself and not identifiable from 
external measures. However, it is observed that, at 
least with the laboratory tasks investigated, there is 


no necessary decrease in the total variance these tasks 


have in common with other measures as practice con- 
tinues. There is still considerable variance at ad- 
vanced proficiency levels which is predictable from 
external measures. (Author's summary modified) 


9588 
Franz, D., 1961 


and G. Nadler 
NEW MEASUREMENTS TO DETERMINE THE EF- 
FECT OF TASK FACTORS ON BODY MEMBER 
ACCELERATION PATTERNS. —— Jour. Indus. Eng., 
12 (5): 317-323. Sept.-Oct. 1961. 


The acceleration pattern of the right hand be- 
tween two terminal points was measured in two 
Maximum velocity 


, and 
Average velocity 


subjects. Measurement A, 
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measurement B, m > were | 


used to detect fundamental changes in the acceler 
ation pattern. The measurements were made in | 
various planes of orientation and two directions , 
movement. The average ratio for measurement 4 
was 1.4 and the value for measurement B 51.8% 
time spent in acceleration. Both pace and direc- 
tion have significant effect on the percent time 
spent in acceleration, while weight handled, direr. 
tion of motion and pace significantly effected 
measurement A. This experiment showed that a 
body member chooses different acceleration pat- 
terns for different directions relative to gravity, 
and that the acceleration pattern is closely re- 
lated to factors contributing to effort. (24 refer- 
ences) 


9589 
Gain, P., 1959 
and P. M. Fitts 

A SIMPLIFIED ELECTRONIC TRACKING AP- 
PARATUS (SETA).—Ohio State Univ. Aviation 
Psychology Lab., Columbus (Contract AF 41(657)- 
70); issued by Wright Air Development Center. 
Aerospace Medical Lab., Wright-Patterson Air 
Force Base, Ohio (Project no. 1710). WADC Tech- 
nical Report no. 59-44, Nov. 1959. iv+12 p. 


This report describes a simplified electronic 
tracking apparatus (SETA) which is compact, 
economical, and portable. The subject's task is to 
keep the pointer of a zero-center meter at the null 
point by manipulating a control device. The move- 
ments of the meter-pointer for which the subject 
attempts to compensate are introduced by a voltage 
across a potentiometer driven by a rotary cam. 
This voltage is compared with a corresponding 
voltage generated by the subject. This comparison 
is made by one of three K2X Philbrick operational 
amplifiers in cascade. The output of the compari- 
son is simply the sum of the voltages, or error. 
Error is then introduced to the subject's display 
and to a second amplifier, which rectifies it, re- 
sulting in an output of absolute value of the error 
which is integrated by the third amplifier and 
displayed on a voltmeter on the experimenter's 
console. (Authors' abstract) 


9590 
Garvey, W. D. 1960 
A COMPARISON OF THE EFFECTS OF TRAINING 
AND SECONDARY TASKS ON TRACKING BEHAV- 
IOR. —— Jour. Applied Psychol., 44 (6): 370-375. 
Dec. 1960. 


Six subjects were assigned compensatory track- 
ing tasks involving six system input conditions and 
six 60-second trials per condition. After 25 days 
of training the subjects were required to perform 
secondary tasks (arithmetic, visual, and motor) de 
signed to degrade performance while tracking. 
Performance was analyzed in terms of absolute 
error and of lead or lag error scores to compare 
the effects of training and secondary tasks on 
these measures. An analogy is made between the 
performance of the human operator with that of the 
mathematically simplest mechanism which might 
be substituted in the system to perform the opera- 
tor's task with minimum error. The results indi- 
cate that the type of mechanism which might be 
substituted to provide performance analagous to 
that of the human differs as a function of the 
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amount of practice the subject has had with the 
system. 


9591 
Garvey, W. D., 1959 
and J. B. Henson 
INTERACTIONS BETWEEN DISPLAY GAIN AND 
TASK-INDUCED STRESS IN MANUAL TRACKING. — 
Jour. Applied Psychol., 43 (3): 205-208. June 1959. 
An experiment was conducted to determine how 

the performance of man-machine systems is affected 
by factors which stress or overload the human oper- 
ator. Five systems, all of which had the same dy- 
namics but differed in display magnification, were 
employed. Operators were given considerable train- 
ing on all five systems, after which they were re- 
quired to control the systems under a series of 
stressful conditions, Performance was measured 
both in terms of system error and error at the dis- 
play. The results indicated that stress increased 
error in all systems, but the order of merit of the 
various systems was unchanged by stress. The re- 
sults are discussed in terms of their relevance to 
the study of man-machine systems, The pitfalls of 
purely psychological interpretations of the behavior 
of tracking systems are outlined. (Authors' sum- 
mary) 


9592 

Gerhardt, R. 1959 
LEFT-HANDEDNESS AND LATERALITY IN 
PILOTS.—In: Medical aspects of flight safety, 
p. 262-272. North Atlantic Treaty Organization, 
Advisory Group for Aeronautical Research and 
Development. AGARDograph no. 30, 1959. 


Six cases are reported of maladjusted pilots 
having problems with flight activity. The subjects 
showed a more or less pronounced history of left- 
handedness, and their maladjustment seemed to 
have some connection with their left-handedness. 

A distinction is made between different functional 
fields to determine if and how they show directional 
or spatial trends. Discussed is the laterality of 
motor functions (handedness), sensory functions 
(vision), perceptory functions (form and space) and 
ideation (tendency to invert or change ideas ina 

new or inattentive situation, found also in right- 
handedness). Tendencies of reversing or uncertainty 
in directional behavior may be of great significance 
with relation to flying proficiency. Left-handedness 
is not a rare phenomenon, but is to be considered 

in relation to directional laterality. Left-handedness 
without directional aberrations does not create a 
problem. Directional aberration without left- 
handedness has a greater chance of being neglected. 


9593 
Harris, J. G., 1960 
D. E. Beischer, and D. Everson 

THE EFFECTS OF INHALATION OF 100 PER 
CENT OXYGEN ON PERFORMANCE OF A TASK 
INVOLVING VISUAL AUDITORY CONFLICT, —— 
Naval School of Aviation Medicine, Pensacola, Fla. 
(Project no. MR005.13-1002, Subtask 11, Report 
no. 3). Oct. 5, 1960. 20 p. 


Nine subjects inhaled 100 per cent oxygen at 
30 min, intervals for a total duration of 32 hours 
while simultaneously responding to a visual- 
auditory conflict involving three stimuli. No decre- 
ment (or a barely detectable one) in performance 
was demonstrated as determined by a comparison 
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to the performance of forty controls. The conclu- 
sion is qualified because unavoidable differences 
between the experimental and control groups (in 
Sampling of subjects and in control of relevant 
variables) preclude the possibility of a critical 
experiment. 


9594 


Harris, J. G. 1959 
A STUDY OF VISUAL-AUDITORY CONFLICT IN- 
VOLVING THREE STIMULI.—Naval School of Avi- 
ation Medicine, Pensacola, Fla. (Project no. NM 
14 01 11, Subtask 7). Report no. 2, June 11, 1959. 
iii+ 30 p. 

Visual stimuli consisting of one of three geometric 
forms, inside of which was printed the name of one 
of these forms, were exposed on a screen, while the 
spoken name of one of these forms was delivered 
through earphones. The subjects, 40 pre-flight 
cadets, were required to respond as quickly as pos- 
sible, but with primary emphasis on accuracy, to one 
of five response keys, indicating that the three stim- 
uli were all in agreement ("All Agree"), "All Differ- 
ent", or that one of the three stimuli was in dis- 
agreement with the other two (i.e. "Shape", "Print", 
or Sound"). A second, independent set of stimulus 
combinations consisted of one of three colors, the 
printed name, and the spoken name of one of these 
colors. Response times and errors were recorded. 
An analysis of the results revealed marked differ- 
ences between response categories, which were in- 
terpreted as levels of difficulty of the conflict prob- 
lems, differences between shape and color in favor 
of color, and significant improvement in perform- 
ance on successive trials, particularly on the second 
and third trials. An acceptable degree of stability of 
the individual's performance was demonstrated by 
product-moment correlations of response times be- 
tween trials, using similar series of stimulus com- 
binations. (From the author's summary) 


9595 
Hartman, B, O., 1960 
and R. E. McKenzie 

THE COMPLEX BEHAVIOR SIMULATOR — A DE- 
VICE FOR STUDYING PSYCHOLOGIC PROBLEMS 
IN MODERN WEAPONS SYSTEMS. —— School of 
Aviation Medicine. Aerospace Medical Center, 
Brooks Air Force Base, Tex. Report no, 61-9, 
Dec. 1960. 20 p. 


This report describes a device for studying 
problems of proficiency in weapons systems, where- 
in the operator must perform a large array of 
discrete, discontinuous functions against a continu- 
ous background of monitoring and information 
processing. The device may be used to (1) study 
the effects of task-induced stress on operator pro- 
ficiency; (2) observe work-pattern differences 
among different kinds of operators and the effects 
of these work patterns on operator proficiency; 

(3) analyze the effects of extrinsic environmental 
stresses such as heat, anoxia, and acceleration, 
and of intrinsic stresses such as fatigue or dis- 
ruption of diurnal cycles; (4) select and assess 
candidates for high-hazard, high-priority missions, 
and evaluate preselected test pilot candidates. 


9596 
Hartman, B. O., 1961 
and R. E. McKenzie 
SYSTEMS OPERATOR PROFICIENCY: EFFECTS 
OF SPEED STRESS ON OVERLOAD PERFORM- 
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ANCE.—School of Aerospace Medicine, Brooks Air 
Force Base, Tex. Report no. 61-40, June 1961. 9p. 


A study was made to determine the effects of 
speed and overload stress on the performance of 
systems operators during overload. The overload 
performance was evaluated as affected by (1) three 
base work rates well below the operator's capacity 
and (2) a work rate that approximated his effective 
level. In the range of signals tested, no work rate 
effects were obtained. Speed stress effects are ap- 
parently a function of the immediate operator load 
and are independent of preceding load levels. Cer- 
tain adaptive strategies related to overlapping sig - 
nals may be significant factors in overload perform- 
ance. (Authors' abstract) 


9597 
Hawkes, G. R., 1961 
and M, Loeb 
VIGILANCE FOR CUTANEOUS AND AUDITORY 
SIGNALS, —— Jour, Auditory Research, 1 (4): 272- 
284, July 1961. 


Twelve male and twelve female college students 
were asked to respond as rapidly as possible to 
relatively faint auditory, mechanical vibratory, and 
electrical cutaneous signals, occurring aperiodical- 
ly in different sessions of approximately 90-minute 
duration, No progressive increase in latency or 
number of errors was noted for males under any 
condition, or for females when responding to audi- 
tory or mechanical vibratory stimuli, There was a 
progressive increase in response time to electrical 
cutaneous stimuli for females, Latency was gener- 
ally highest for the electrical signals and smallest 
for the auditory ones; differences between modali- 
ties were significant. Similarly, the number of fail- 
ures of detection was greatest for electrical sig- 
nals and smallest for auditory ones, Though the 
differences are significant, failures of detection for 
all signals were relatively rare, False responses, 
again rare, were significantly fewer when observ- 
ers were responding to auditory signals than when 
they were presented mechanical vibratory or elec- 
trical cutaneous ones, It was concluded that audi- 
tory or cutaneous signals will generally be usable 
in the situation where the observer's task is to de- 
tect the presence or absence of a signal, (Authors’ 
summary and conclusions) 


9598 
Held, R., 1959 
and M. Schlank 
ADAPTATION TO DISARRANGED EYE-HAND CO- 
ORDINATION IN THE DISTANCE-DIMENSION. — 
Amer. Jour. Psychol., 72 (4): 603-605. Dec. 1959. 


The conditions under which adaptation to senso- 
rimotor disarrangements takes place were investi- 
gated in an eye-hand coordination experiment. The 
distance dimension was distorted by having the sub- 
ject view a virtual image of his hand at an optically 
increased distance. It was postulated that "re-affer- 
ent" stimulation from self-produced hand movements 
would result in greater shift toward adaptation than 
"ex-afferent" stimulation from passive movement of 
the hand by the experimenter. The results conclu- 
sively support the above proposition indicating re- 
afferent stimulation to be a necessary condition for 
adaptation to the new eye-hand coordination. 
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9599 
Henry, F. M., 1961 
and J. S. Harrison 
REFRACTORINESS OF A FAST MOVEMENT, — 
Perceptual and Motor Skills, 13 (3): 351-354. Der, 
1961. 


A 91-cm. forward arm swing made at maximal 
speed was found resistant to attempts at movemer 
reversal. While the reversal could be initiated to 
a statistically significant extent by signals that fol. 
lowed the primary stimulus within an interval of 
-19 second or less, slowing of the movement pre- 
liminary to reversal occurred .41 second after the 
initial stimulus and the arm could seldom be 
stopped before traveling the full distance to the 
target. It is concluded that the results are con- 
sistent with predictions from current movement 
theory. (Authors’' summary and conclusions) 


9600 
Higgins, T. J., 1959 
and D. B. Holland 
THE HUMAN BEING AS A LINK IN AN AUTOMATIC 
CONTROL SYSTEM, I,—~IRE Trans. on Med. 
Electronics, ME-6 (3): 124-133. Sept. 1959. 
Formulation of the human operator's perform- 

ance as a control element that the engineer can 
profitably use in the over-all design of a control 
system is discussed. The operator samples the 
stimulus data in relation to previous feedback data, 
then, for a period of approximately 0.15 to 0.3 
second, acts and monitors his decision. In addition, 
the human control characteristic is definetely 
closed-loop, and the loop is closed only after the 
decision is made and during the corrective action 
period. The neuromuscular load portion of the 
control system has a time lag which may vary from 
approximately 40 to 400 milliseconds, depending 
upon the inertia of the load at the point of application 
of manual control and the velocity needed to per- 
form the control function. The human operator has 
definite thresholds for both input and feedback 
stimuli, and he must not be required to function 
with a band width of more than 3 radians/second 
if reliable and accurate operation is desired. Bear- 
ing in mind that the operator functions most ef- 
fectively when required to provide the least com- 
pensation, the system designer must provide the 
human operator with ample knowledge of the system 
response resulting from his action. 


9601 
Hori, H., 1960 
and A. Nagasawa 

(AN EXPERIMENTAL INVESTIGATION ON REAC- 
TION TIME — ESPECIALLY, ON THE RESULTS 
OF VISUAL, ACOUSTIC REACTION TIMES BY 
HAND AND FOOT). — Koku igaku jikkentai hokoku 
[Report of the Aero Medical Experimental Group] 
(Japan), no. 31, March 1, 1960. 11 p. In Japanese, 
with English summary. 


The reaction times of the hands and feet of 75 
subjects were measured with repeating auditory 
and visual stimuli at various intervals of recur- 
rence. Acoustic stimuli produced reaction times 
about 20 msec. shorter than visual stimuli, and 
hand reaction times were about 100 msec. shorter 
than foot reaction times. There were no observ- 
able differences in reaction times between the 
right and left extremities. The shortest reaction 
times were observed for 1-2 second intervals be- 
tween stimuli. 
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9602 
Howell, W. C., 1959 


and G. E. Briggs 
THE EFFECTS OF VISUAL NOISE AND LOCUS OF 
PERTURBATION ON TRACKING PERFORMANCE.— 
Jour. Exper. Psychol., 58 (2): 166-173. Aug. 1959. 


Twenty-four subjects each tracked four consec- 
utive 65-sec. trials under 28 combinations of visual 
noise magnitude (four levels including a noise-free 
condition), locus of perturbation (four loci), and 
input complexity (two levels). Visual noise was de- 
fined as random perturbation of elements of the 
tracking display, and included noise on (a) the target 
element alone (I), (b) the cursor element alone (R), 
(c) both the I and R elements simultaneously, and 
(d) the error indicating element (E) of a compensa- 
tory display A pursuit display mode was employed 
for the I, R, and I and R noise loci. The two inputs 
included a simple 10 c.p.m. course and a more com- 
plex 10 + 30 c.p.m. target course. The noise signals 
had a peak frequency of 30 c.p.m. with a two-octave 
bandwidth. Integrated absolute tracking error served 
as the performance metric. The results show (1) 
error increased in proportion to the magnitude of 
visual noise, with the R condition having the least 
decrement and the I, I and R, and E conditions having 
approximately the same decrement, which was signif- 
icantly greater than that with the R condition; and 
(2) the over-all levels of tracking error were lower 
for the simple input compared to those with the more 
complex course; however, a convergence of the 
functions appeared at the higher levels of noise mag- 
nitude. It is concluded that the subject did not 
achieve a proficient filtering level and probably 
tracked the visual noise to a considerable extent: 
Finally, the agreement between these data and the 
results of earlier investigations on intermittence of 
comparable display elements suggests a general 
principle that degradation of visually displayed in- 
formation in a continuous control task will have a 
differential effect on performance depending on the 
locus of such degradation. (Authors' summary) 


9603 
Hyndman, R. W., 1958 
and R. K. Beach 
THE TRANSIENT RESPONSE OF THE HUMAN 
OPERATOR.—-IRE Trans. Med. Electronics, 
PGME-12: 67-71. Dec. 1958. 

Equations were derived which represented the 
dynamic response of a human operator in the per- 
formance of a particular task. These equations 
were plotted and compared to the recordings of the 
actual response and showed agreement well within 
experimental error. Possible applications of this 
method are suggested in the fields of servomech- 
anisms, medicine, physiology, and psychology. 
(Authors' summary, modified) 


9604 


Iacono, G. 1959 
[THE STUDY OF PSYCHOMOTOR PERFORMANCE 
AND ORIENTATION IN FLIGHT] Lo studio della 
psicomotricita e l'orientazione nel volo.—Archivio 
di psicologia neurologia e psichiatria (Milano), 20 
(5-6): 505-509. Sept.-Dec. 1959. In Italian. 

An analysis is presented of A. Gemelli's research 
in psychology as applied to the selection and training 
of pilots. Mention is made of his theories as well 
as his studies dealing with the pilot's psychomotor 
performance and orientation during flight. 
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9605 
Jackson, K. F. 1959 


BEHAVIOUR IN CONTROLLING A COMBINATION 
OF SYSTEMS. Il. EFFECTS OF CHANGES IN THE 
VELOCITY OF DISTURBANCES.——Ergonomics 
(London), 2 (4): 363-366. Aug. 1959. 


An experiment was performed to determine the 
effect of variation in the velocity of disturbance on 
the behavior of the operator in a continuous tracking 
task. The variably rotating pointers of four dials 
were controlled by sequential manipulation of four 
knobs, and the error, rate, and duration of manipu- 
lative movements were recorded. Results of the ex- 
periment indicated that the duration of interruptions, 
rate of working (in movements per trial), and the 
components of this rate (duration of control move- 
ments and change-over movements) were unaffected 
by changes in the velocity of rotation of the pointers. 
Errors occurring during interruptions and during 
control movements thus varied consistently with 
changes in the velocity of the disturbance. Although 
the variation in velocity of the pointer was not clearly 
perceived by the subjects, and thus no compensatory 
acceleration of the rate of performance was effected, 
this variation did produce changes in the amplitude 
and speed of control movements. 


9606 
Jones, Marshall B. 1961 





PRACTICE AS A PROCESS OF SIMPLIFICATION. 
Naval School of Aviation Medicine, Pensacola, Fla. 
(Project no. MRO05.13-5001, Subtask 11). Report no. 
2, Oct. 3, 1961. ii+18 p. 

Correlations between successive trials in the prac- 
tice of a psychomotor task are strongest between 
neighboring trials and grow progressively weaker as 
the trials are more and more separated in the prac- 
tice series. Three theories, any one of which can ex- 
plain these results, are considered, and arguments 
presented that the most likely interpretation on exist- 
ing evidence is that the abilities required in succes- 
sive stages of practice become progressively fewer as 
one trial follows another. In the beginning many abil- 
ities are involved, including several which are fairly 
general in their application; but at the end of practice 
only a few are left, for the most part abilities which 
have a relatively narrow range of application. (Au- 
thor's abstract) 


9607 
Kay, H.., 1961 


and A. D. Weiss 
RELATIONSHIP BETWEEN SIMPLE AND SERIAL 
REACTION TIMES. —— Nature (London), 191 
(4790): 790-791. Aug. 19, 1961. 


Five practiced subjects responded to auditory 
signals preceded by a warning signal by first 
pressing and then releasing a Morse key. Simple 
and serial reaction times were studied with fixed 
and variable intervals between the serial stimuli 
(over 20,000 readings). The increased reaction 
time found in responses to serial stimuli has 
previously been treated as a unique phenomenon 
explained by the so-called "psychological refractory 
phase."’ However, delays in serial reaction time 
were found to closely parallel fluctuations in sim- 
ple reaction time. It would follow that possible 
explanations for the delay in responding to a serial 
signal are similar if not identical to explanations 
for variability in the speed of response to the 
first. 
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9608 

Klein, S. J. 1961 
RELATION OF MUSCLE ACTION POTENTIALS 
VARIOUSLY INDUCED TO BREAKDOWN OF WORK 
IN TASK-ORIENTED SUBJECTS. —— Perceptual 
and Motor Skills, 12 (2): 131-141. April 1961. 


The object was todetermine whether the relation- 
ship between MAP (muscle action potentials) and 
breakdown of work are dependent upon how MAP 
are induced. Different levels of MAP were induced 
within the same subject by varying the rate at 
which he lifted a constant weight in an ergographic 
task and the temperature of a thermal stimulus 
applied to the working hand. Breakdown of work, 
i.e., the extent to which the subject held the weight 
suspended against gravity, was measured in milli- 
meters and correlated with the concomitant MAP 
under eight separate conditions. The results indi- 
cate that, regardless of how induced, the relation- 
ships between MAP and breakdown of work are 
generally in the same direction. That is, increased 
MAP were associated with increased breakdown. 
The results are discussed in terms of their im- 
plications for the phenomenon of "freezing" in 
stressful situations as well as for other theoretical 
considerations. (Author's summary) 


9609 


Kling, J. W., 1959 
J. P. Williams, and H. Schlosberg 

PATTERNS OF SKIN CONDUCTANCE DURING 

ROTARY PURSUIT.—Perceptual and Motor Skills, 

9 (3): 303-312, Sept. 3, 1959. 


Three groups of 16 subjects were given practice 
in rotary pursuit. The degrees of massing of 
practice and the length of work blocks were varied, 
Performance scores were obtained for successive 
45-second work periods for all subjects. Plantar 
skin conductance readings were taken at 15-second 
intervals throughout both work and rest, The 
observations suggest the following generalizations. 
(1) Conductance usually rises over the session as a 
whole, (2) Within the second and third blocks of 
practice, there is a tendency for conductance and 
performance to be negatively correlated, (3) Just 
prior to resumption of practice, there is a sharp 
rise in conductance which may be associated with 
getting ready to work, There is some indication of 
a rise at the start of the rest periods, suggesting 
that every change in procedure may have a tendency 
to produce a momentary increase in general ten- 
sion. (4) There is no evidence that general relaxa- 
tion, or reduction in tension, is a necessary condi- 
tion for the benefits to performance resulting from 
a rest pause. In general, the "resting level" of 
conductance is as high as or higher than that of the 
previous work block, (5) There is no clear evidence 
for any Optimal level of tension for rotary pursuit 
performance, (From authors' summary) 


9610 


Kling, J. W., 1961 
and H. Schlosberg 

RELATION OF SKIN CONDUCTANCE AND ROTARY 

PURSUIT DURING EXTENDED PRACTICE. —— Per- 

ceptual and Motor Skills, 12 (3): 270. June 1961. 


The relationship of changes in skin conductance 
during alternate blocks of practice and rest to the 
work-rest cycle is discussed. In a previous inves- 
tigation, naive subjects showed a sharp increase in 
conductance when warned to get ready to work, and 
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Kuehnel, H. A. 1960 





again when warned to stop work and rest. The py 
sibility existed that the "ready" and "rest" rise! 
may have represented surprise or startle of un- | 
sophisticated subjects at the reception of unexpecte| 
commands. Data are herein presented of a subjec! 
who served in nine sessions, each of which in- 
cluded three 5-min. blocks of massed (continuous 
rotary pursuit practice, separated by 5-min. rest 
The sharp increases in conductance observed for 
this subject at the start of the task, and again a 
the beginning of the rest period (which cannot be 
due to unfamiliarity with the routine) are conclud 
to be representative of general features of a wor 
rest cycle. 


9611 

Knapp, B. N. 1961 
A NOTE ON SKILL. —— Occupational Psychol, 
(London), 35 (1-2): 76-78. Jan.-Apr., 1961. 

A brief review is given of various definitions oj 
"skill"'", and the relative importance of the motor 
and perceptual aspects in the development of dif- 
ferent types of skills is discussed. The opinion i 
advanced that there is a continuum from skills 
which are predominantly habitual (e.g., shot-put- 
ting) to predominantly perceptual ones (e.g., foot- 
ball). The application of power from outside 
sources to many industrial tasks has tended to in- 
crease the importance of the perceptual and men- 
tal aspects of skills which formerly required mor 
manual work and physical effort. 


9612 
Krendel, E. S., 1960 
and D. T. McRuer 
A SERVOMECHANISMS APPROACH TO SKILL DE- 
VELOPMENT .—Jour. Franklin Inst., 269 (1): 24-42. 
Jan. 1960. 

Motor skills development is explained in terms of 
perceptual organization. As skills develop, Succes- 
sive Organizations of Perception (SOP) enable the 
operator to take increasing advantage of the redun- 
dancy or predictability of his input signals. A servo- 
mechanism model is presented to describe how the 
predictability of input signals could be made more 
apparent to the human operator by the use of appro- 
priate displays. The hypothesis is advanced that this 
external organization of input signals achieved by 
displays is a model for the effective SOP achieved 
as skill is acquired. Experimental evidence to sup- 
port this SOP model is presented from the literature 
on manual tracking. Implications for future research 
are discussed. (Authors' summary) 


9613 


IN-FLIGHT MEASUREMENT OF THE TIME RE- 
QUIRED FOR A PILOT TO RESPOND TO AN AR- 
CRAFT DISTURBANCE, —— National Aeronautics 
and Space Administration. Langley Research Center, 
Langley Field, Va. NASA Technical Note no, D-22l, 
March 1960. 17 p. 

Human-pilot reaction time in response to lateral 
and longitudinal aircraft disturbances was measure 
in flight with a jet-powered trainer airplane. The 
data indicate that average reaction time is about 
0.23 second in response to lateral upsets and 0.33 
second for longitudinal upsets. These times become 
longer and less consistent for very small aircraft 
upsets or pilot stimuli and somewhat shorter for 


very large aircraft upsets or pilot stimuli. (Author's 


abstract) 
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Le pos 9614 ous target positions being normally distributed. 
rise; Kumanichkin, S. D., 1958 Since performance was stable after five days, the 
un- and F. K. Vorob'ev mean score for the last four days was taken as a 
pecte, [A VERSATILE APPARATUS FOR DETERMINA- terminal measure (Tt). The mean of 20 visual 
abjec! TION OF REFLEX REACTION TIME] Universal'nyi reaction times (RT) was obtained for the simple 
n- apparat dlia opredeleniia vremeni reflektornoi re- (a); two-choice, (b); and the discriminative present 
uous aktsii.—-Voenno-meditsinskii zhurnal (Moskva), or absence (c) reaction, The reliability of the 
resh 1958 (11): 78-81. Nov. 1958. In Russian. initial performance (Tj) score is not known, but is 
ae English translation in: Military Medical Journal, probably much lower than that of Tt. It is assumed 
in at 1958 (11): 125-129. New York: U.S. Joint Pub. Re- that the Tj correlations are appreciably attenuated, 
t be search Serv., No. 1249-N, Feb. 19, 1959. (Available The terminal measure of tracking ability correlates 
clude from Office of Technical Services, U.S. Dept. Com- highly with RT measures, These findings are of 
merce) theoretical interest for their bearing on the 
wore An electronic apparatus is described, which per- factorial structure of motor abilities, and for the 
mits the determination of reflex reaction time (sim- interpretation of the type of reaction involved in 
ple reaction time) under conditions of normal, in- transmission lag, They also suggest the use of RT 
creased, or decreased pressure, and under water. scores in selection and training for tracking tasks, 
Stimuli of the first (light, sound) and second (verbal) 9618 
signal systems are employed. Merton, P. A. 1961 
wt 9615 THE ACCURACY OF DIRECTING THE EYES AND 
dif. Lawson, R. 1959 THE HAND IN THE DARK. — Jour. Physiol. 
on is SCHEDULES OF IRRELEVANT SIGNALS AND (London), 156 (3): 555-577. May 1961. 
is MAINTENANCE OF MONITORING BEHAVIOR.— Eye positions in darkness were measured by an 
“a Science (Washington), 129 (3346): 387-388. Feb. 13, after-image technique. A standard deviation of 
‘oot: 1959. roughly + 1° in both horizontal and vertical posi- 
Subjects clearly discriminated between visual tions was exhibited in successive attempts to look 
0 in- critical and irrelevant signals, yet an intermittent towards an object previously located by fixating it 
nen- schedule of irrelevant signals produced reliably with the lights on, or to point with the forefinger 
more higher rates of responding than did the continuous at an object previously located by touch, Errors 
presentation of such signals. This is exactly the of 5° in the horizontal directions were made if 
result obtained with similar variations in reward the object was moved 20° to the left or right be- 
schedules. It seems that essentially "meaningless" tween attempts or if the subject had to look to- 
1960 changes in stimulation can reinforce behavior, too. wards an object located by touch. The ability to 
(Author's abstract) maintain fixation in a darkened room was roughly 
DE- the same as the ability to hold the hand steady 
4-42, 9616 at arm's length, both showing a horizontal devia- 
Lotter, W. S. 1961 tion of about i 15°, When both eyes were used, 
1S of SPECIFICITY OR GENERALITY OF SPEED OF changes of several degrees in convergence inde- 
ces- SYSTEMATICALLY RELATED MOVEMENTS. —— pendent of changes in fixation points were noted in 
he Research Quarterly, 32 (1): 55-62. March 1961. the first few seconds of darkness. 
un- Eighty men, age 19-22, were tested for their 
ervo- maximum speed in turning a two-handled arm 9619 
the crank. The performance of the same subjects was Muckler, F. A., 1961 
re also measured in comparable leg movements. The and R. W. Obermayer 
oro- experiment was designed to test the hypothesis that COMPENSATORY TRACKING AND OSCILLATORY 
t this individual differences in neuromotor ability were CONTROL SYSTEM TRANSIENTS. —— Perceptual 
y specific even for movements and tasks of consider- and Motor Skills, 13 (1): 19-31. Aug. 1961. 
ed able similarity. The correlations between the single Two exploratory studies are reported on com- 
sup- arm and repetitive two-arm movements, and be- pensatory tracking with complex oscillatory control 
ture tween the comparable leg movements, were very system transients. The first, investigating short- 
earch low even after full correction for attenuation. While period transients, found that performance levels 
there were significant correlations between total increased as the period of the transient increased. 
upper-limb and total lower-limb speed abilities, The second study, using long-period transients, 
1960 these revealed approximately 85% specificity as demonstrated that system performance decreased 
E- compared with only 15% generality of individual as the period of the transient was increased. 
AIR- differences in speed ability. It is therefore con- Changes in the damping term of the long-period 
os cluded that the neuromotor specificity of speed of conditions had no differential effect on system per- 
eater movement ability of the arms and legs of these formance. The importance of potential interaction 
)-291, men is extremely high. (Author's conclusions, mod- effects is stressed. (Authors' summary) 
ified) 9620 
eral 9617 Muckler, F. A. 1960 
sured Loveless, N. E 1959 MAN-MACHINE TRACKING PERFORMANCE WITH 
The —- D. H. Holding SHORT-PERIOD OSCILLATORY CONTROL SYS- 
>ut REACTION TIME AND TRACKING ABILITY.— TEM TRANSIENTS.—Univ. of Illinois Aviation 
0.33 Perceptual and Motor Skills, 9 (2): 134. June 2 Psychology Lab., Urbana, Ill. (Contract AF 33(616)- 
‘come 1959 4 ‘ . 2725); issued by Wright Air Development Division. 
raft ’ Aerospace Medical Lab., Wright-Patterson Air 
for Eight subjects practiced pursuit tracking for nine Force Base, Ohio. (Project no. 7197, Task no. 
thor's 2-minute periods on each of nine days. The target 71635). WADD Technical Report no. 60-3, Jan. 
course was continuous .and random, the instantane- 1960. v+14 p. 




















9621-9625 


Six skilled subjects performed a single-dimension 
compensatory tracking task with apparatus incorpo- 
rating oscillatory transients as control-system 
dynamics. The period of the transients was varied 
as the independent variable. System performance, 
as measured by time-on-target, improved as the 
transient period was increased from 1.0 to 3.5 
seconds. The results are felt to be highly dependent 
upon specific subject task control techniques. 
(Author's abstract) 


9021 


Muckler, F. A., 1961 
R. W. Obermayer, W. H. Hanlon, F. P. Serio, and 
M. R. Rockway 

TRANSFER OF TRAINING WITH SIMULATED AIR- 

CRAFT DYNAMICS, I. VARIATIONS IN PERIOD 

AND DAMPING OF THE PHUGOID RESPONSE.— 

Univ. of Illinois. Aviation Psychology Lab., Urbana 

(Contract AF 33(616)-2725), and Aeronautical Sys- 

tems Division. Behavioral Sciences Lab., Aerospace 

Medical Research Labs., Wright-Patterson Air 

Force Base, Ohio (Project no. 7197, Task no. 

71635). WADD Technical Report no. 60-615 (I), 

Dec. 1961. vi+44 p. 


Subjects performed single-dimension compensa - 
tory tracking with an apparatus using long-period 
oscillatory transients (the phugoid response) as con- 
trol system dynamics. Two experiments are dis- 
cussed: (a) Period and damping variations of the 
phugoid response and (b) pilot and non-pilot per- 
formance with a very long period, poorly damped 
transient. (Authors' abstract) 


9622 


Muckler, F. A., 1961 

R. W. Obermayer, W. H. Hanlon, and F. P. Serio 
TRANSFER OF TRAINING WITH SIMULATED AIR- 
CRAFT DYNAMICS. I. VARIATIONS IN CONTROL 
GAIN AND PHUGOID CHARACTERISTICS.—Univ. 
of Illinois. Aviation Psychology Lab., Urbana (Con- 
tract AF 33(616)-2725), and Aeronautical Systems 
Division. Behavioral Sciences Lab., Aerospace 
Medical Research Lab., Wright-Patterson Air Force 
Base, Ohio (Project no. 7197, Task no. 71635). 
WADD Technical Report no. 60-615 (II), Dec. 1961. 
vi+27 p. 


Subjects performed single-dimension compensa- 
tory tracking with long period (phugoid) oscillatory 
control system dynamics. Three experiments are 
reported dealing with variations in control gain. In- 
creasing control gain resulted in equally high train- 
ing and transfer performance for all oscillatory 
transient conditions studied, but at a lower gain 
level, significant differences were found. If rate of 
onset of the transient conditions were not equated 
by adjusting control gain, significant negative rela- 
tive transfer of training was elicited. Equalization 
of rate of onset, however, substantially reduced 
training performance differences and eliminated 
negative transfer effects. (Authors' abstract) 


9623 
Muckler, F. A., 1961 


R. W. Obermayer, W. H. Hanlon, and F. P. Serio 
TRANSFER OF TRAINING WITH SIMULATED AIR 
CRAFT DYNAMICS, II. VARIATIONS IN COURSE 
COMPLEXITY AND AMPLITUDE.—Univ. of 
Illinois. Aviation Psychology Lab., Urbana (Con- 
tract AF 33(616)-2725), and Aeronautical Systems 
Division. Behavioral Sciences Lab., Aerospace 
Medical Research Lab., Wright-Patterson Air Force 
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Base, Ohio (Project no. 7197, Task no. 71635). 
WADD Technical Report no. 60-615 (III), Dec. 1961, 
v+17 p. 


Subjects performed single-dimension compensa- 
tory tracking with long period (phugoid) oscillatory 
control system dynamics. Two experiments are 
reported dealing with changes in course complexity 
and amplitude of the experimental stimulus forcing 
function. Increasing course complexity was found to 
substantially affect transfer of training, but not 
training performance. IncreAsing course amplitude 
markedly affected training performance, but not 
transfer of training. In general, transfer effects 
were greater from less difficult to more difficult 
task conditions. These results are superficially in- 
consistent with previously reported studies. How- 
ever, many of the phenomena are directly attribut- 
able to the presence of complex system dynamics 
which were absent in prior studies. (Authors' 
abstract) 


9624 


Naylor, J. C., 1961 
and G. E. Briggs 
LONG-TERM RETENTION OF LEARNED SKILLS: 
A REVIEW OF THE LITERATURE,—Ohio State 
Univ. Lab. of Aviation Psychology and Research 
Foundation, Columbus (Contract AF 33(616)-7269); 


issued by Aeronautical Systems Division. Behavioral 


Sciences Lab., Aerospace Medical Lab., Wright- 
Patterson Air Force Base, Ohio (Project no. 1710, 
Task no. 71605). ASD Technical Report no. 61-390, 
Aug. 1961. v+35 p. 


The ability to retain a learned skill or habit over 
extended time periods is a problem which has, as 
yet, not been too thoroughly explored. Reviewing 
those articles which seem to relate either directly 
or peripherally to long-term retention of learned 


motor behavior indicates that the number of variables 


of possible importance is quite large, and that in 
general only limited research has been conducted 


with any one of these given variables. The variables 


appear to fall into four general classes: those deal- 


ing with the type of task, those concerned with learn- 
ing parameters, those concerned with retention inter- 


val parameters, and those concerned with recall 
parameters. Research under each category is re- 


viewed and commented on, and suggestions are made 


that certain variables (such as task "organization" 


and the scoring method used) should be considered as 


key variables in any research program dealing with 


the long-term retention of skills. (Authors' abstract) 


(123 references) 


9625 
North, J. D., 1961 
and Z. A. Lomnicki 
FURTHER EXPERIMENTS ON HUMAN OPERA- 


TORS IN COMPENSATORY TRACKING TASKS. — 


Ergonomics (London), 4 (4): 339-353. Oct. 1961. 


Three experiments on control sensitivity in com- 


pensatory tracking tasks are reported using the 


same apparatus as that used by the author in 1958 


The results of the first experiment confirmed the 
findings of those previously described on the in- 
fluence of changing control sensitivities on the 

accuracy of performance; this experiment differed 


from that previously reported in the application of 


two different targets composed of the same har- 


monics with changed phases instead of one. In the 


second experiment the way was studied in which 
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the varying magnification of display and the varying 
control sensitivity jointly influenced accuracy. In 
the third experiment tracking with isometric con- 
trols was investigated: in this type of control the 
error is compensated not by the free movements 
of the handle, but by the operator's exerting vary- 
ing forces on the controls with practically no 

; handle movements. Performance with this type of 
control under these particular experimental condi- 
tions was found to be superior to that with isoton- 
ic controls. (Authors' abstract, modified) 


9626 
Pepinsky, P. N., 1960 
H. B. Pepinsky, and W. B. Pavlik 
THE EFFECTS OF TASK COMPLEXITY AND TIME 
PRESSURE UPON TEAM PRODUCTIVITY.—Jour. 
Applied Psychol., 44 (1): 34-38. Feb. 1960. 


An experiment was designed to test the effects of 
the complexity of repetitive group tasks and of varied 
conditions of time pressure upon the output of work 
teams. Twenty-four three-man teams each per- 
formed two practiced assembly tasks of the same 
type, one relatively simple and the other relatively 
complex. Time pressure was established at three 
levels by varying the frequency of interspersed oral 
signals which announced the time remaining ina given 
work session. Team productivity was defined as an 
adjusted total of the number of operations performed 
on each task. Scores obtained on the more complex 
and therefore more interesting task were consistently 
higher than those on the simpler task. Thus, the pos- 
itive motivational effect of task complexity on the 
maintenance of interest in the performance of repeti- 
tive operations was demonstrated. Scores were also 
higher from the second session than from the first, 
regardless of task. A gain in productivity irrespec- 
tive of these factors was noted, however, with intensi- 
fication of time pressure. While an increase in time 
pressure from low to medium intensity caused a gain 
in productivity, a decrement occurred when pressure 
was increased to a higher level. (Authors' summary, 
modified) 


9627 

Pepler, R. D. 1959 
WARMTH AND LACK OF SLEEP: ACCURACY OR 
ACTIVITY REDUCED. —Jour. Compar. and Physiol. 
Psychol., 52 (4): 446-450. Aug. 1959. 


Evidence was sought on whether environmental 
warmth and a moderate sleep loss would have the 
same kind of effects on the performance of skilled 
tasks. Twelve subjects did a pursuit-tracking task 
for 30 minutes and a serial-choice task for the fol- 
lowing 20 minutes. This work was undertaken twice 
in two successive weeks; in each week the subjects 
worked once with and once without sleep on the pre- 
vious night, once in a normal and once in a high tem- 
perature. Both conditions increased alignment errors 
in tracking and gaps in serial response. Nevertheless, 
it was found with these tasks that in certain respects 
the effect of high temperature on performance was 
qualitatively different from that of lack of sleep. 
After one night without sleep the subjects tended to 
omit responses on the serial-choice task and not to 
correct their increased misalignments in tracking. 
In the warmth the same men did at least continue to 
respond to both the tasks, but their attempts were 
less successful. These qualitative differences be- 
tween the effect of environmental warmth and of a 
lack of sleep tell against the hypothesis that a com- 
mon mechanism underlies their effects on perform- 
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ance, despite the fact that both conditions impair 
ability. Warmth reduces accuracy; sleep loss reduces 
activity. (Author's summary). 


9628 
Pepler, R. D. 1960 


WARMTH, GLARE AND A BACKGROUND OF QUIET 
SPEECH: A COMPARISON OF THEIR EFFECTS ON 
PERFORMANCE.—Ergonomics (London), 3 (1): 68- 
73. Jan. 1960. 


In two experiments the effects of a high air tem- 
perature on the accuracy and manner of manual track- 
ing were compared with those of quiet speech and of 
glare. In each experiment 12 subjects attempted to 
keep a pointer aligned with a moving target for 40 
min. in both a normal and a warm climate, with in- 
structions to be as accurate as possible. During the 
middle 20 min. of each period of work the subjects in 
one experiment faced the glare from a naked electric 
lamp, and those in the other had a quietly spoken nar- 
rative relayed to them. All three conditions reduced 
accuracy of alignment, but warmth affected the man- 
ner of tracking differently from quiet speech and 
glare. With the two latter conditions, movements of 
the pointer decreased in number, i.e., errors of align- 
ment were corrected less frequently. At a high air 
temperature the number of movements of the pointer 
increased, i.e., corrections were more frequent than 
usual. It was concluded that glare and a background of 
quiet speech interfered with perception, but that 
warmth affected chiefly accuracy of movement. 
(Author's abstract) 


9629 
Ponomarev, M. F. 1958 


[THE EFFECT OF CAFFEINE AND OF BROMIDE 
ON THE TIMES OF LATENT AND MOTOR COM- 
PONENTS IN THE MOTOR REACTION OF MAN} 
O vliianii kofeina i broma na vremia latentnogo i 
motornogo komponentov dvigatel'noi reaktsii 
cheloveka. —Fiziologicheskii zhurnal SSSR (Moskva), 
44 (2): 97-104. Feb. 1958. In Russian, with English 
summary (p. 103-104). 

English translation in: Sechenov Physiol. Jour. 
U.S.S.R. (New York), 44 (1-4): 90-97. Dec. 1958. 


In response to a light stimulus a test subject was 
required to stop a chronometer by pressing a key, 
and immediately thereafter a second chronometer by 
pressing another key with the same finger. The dura- 
tion of the latent component was read off the first 
chronometer, that of the motor component was the 
time difference between the two readings. A total of 
24 test subjects were divided into three groups: 8 
were tested after intake of a sodium bromide solution, 
12 were given caffeine sodium benzoate, and 4 were 
administered both drugs alternately. Bromide tended 
to shorten the latent period and to lengthen the motor 
component of the reaction; the caffeine compound 
showed the opposite tendency (lengthened latent and 
shortened motor component). It is suggested that this 
analysis of a simple motor reaction could be used for 
the determination of the intensity and equilibrium of 
nervous processes. 


9630 

Ponomarev, M. F. 1960 
[AN EXPERIMENTAL INVESTIGATION OF CER- 
TAIN MOTOR REACTIONS IN CONNECTION WITH 


TIME PERCEPTION] Eksperimental'noe issledo- 
vanie nekotorykh dvigatel'’nykh reaktsii v sviazi s 
vospriiatiem vremeni. —— Voprosy psikhologii 
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(Moskva), 6 (3):79-88. May-June, 1960. In Russian, 
with English summary (p. 97). 

English translation in: Problems of: Psychol. 
(Pergamon Press, London), 1960 (3): 170-179. Dec. 
1961. 

A study was made of the variation in the laten- 
cies of a simple motor reaction, a motor reaction 
to a moving stimulus, and a reaction to stimulus du- 
ration time. Separate components measured were the 
sensory time, total time of reaction, and the motor 
component of the reaction. A total of 315 subjects 
were investigated. Comparison of different com- 
ponents of simple reaction time between a group 
of pilots and a group of non-flying athletes showed 
that in flyers both the latent and the motor com- 
ponents were smaller, and the total reaction time 
shorter. This is interpreted in favor of training on 
the simple motor reaction. Pharmacological agents 
(caffeine and bromine) and others revealed the 
close relation between the different types of motor 
reactions, in particular among such features as the 
relation of the values of latent and motor compo- 
nents and the number of premature and delayed re- 
actions. The results obtained indicate that the 
physiological mechanism of the above reaction 
features involves the interrelation of the excita- 
tion and inhibition processes in the second and 
first signal systems. It is shown that the volun- 
tary reactions in man depend upon time percep- 
tion, (Author's summary, modified) 


9631 
Ponomarev, M. F. 


1958 
[THE INFLUENCE OF CAFFEINE AND BROMIDE 
ON THE TENDENCY TO ACCELERATED OR RE- 
TARDED REACTIONS IN MAN] 0 viliianii kofeina i 
broma na tendentsiiu k prezhdevremennym ili zapaz- 
dyvaiushchim reaktsiiam u cheloveka.——Zhurnal vys- 
shei nervnoi deiatel'nosti (Moskva), 8 (1): 42-49. 
1958. In Russian, with English summary (p. 49). 


English translation in: Pavlov Jour. of Higher Ner- 


vous Activity (New York), 8 (1): 38-45. March 1959. 


The effects of caffeine and of bromide on the speed 
of sensorimotor reactions were studied in 50 sub- 
jects. The subjects were instructed to stop a rotating 
dial needle at a predetermined number. The intake 
of caffeine resulted in an increase of the incidence of 
delayed, and a decrease of accelerated motor reac- 
tions; bromide had the opposite effect. If a test sub- 
ject had a subjective predisposition towards an ac- 
celerated or delayed type of reaction, then the admin- 
istration of caffeine or bromide resulted in no further 
augmentation of the respective deviation. It is con- 
cluded that administration of caffeine or bromide 
could be used for the experimental regulation of ac- 
celerated or delayed motor reactions. 


9632 

Rains, J. D. 1961 
REACTION TIME TO ONSET AND CESSATION OF 
A VISUAL STIMULUS. —— Psychol. Record, 11 (3): 


265-268. July 1961. 


An experiment was conducted to determine if 
differences exist in reaction time to onset and 
cessation of a large, bright, foveal light. Out of 
21 replications of the experiment, eight differences, 
split equally between the two types of reactions, 
were significant. These findings are attributed to 
the trained subjects' sensitivity to momentary 
fluctuations in their physiological and psychologi- 
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cal states. It is concluded that no differences be- 
tween the two types of reaction are apparent at 
these parameters. (Author's summary) 


9633 
Rohles, F. H., 
and M. E. Grunzke 

A CONTINUOUS TRACKING DEVICE FOR PRI- 
MATES.—Air Force Missile Development Center, 
Aeromedical Field Lab., Holloman Air Force Base, 
New Mexico (Project no. 6893, Task no, 68930). 
AFMDC Technical Note no. 60-10, April 1960. 
vii+11 p. 


A tracking task was designed that requires a pri- 
mate to track a continuously moving target in order 
to avoid electric shock. The device itself and the 
training procedures employed are described. (Au- 
thors’ abstract) 


1960 


9634 

Rohles, F. H. 
PERFORMANCE BY A RHESUS MONKEY ON A 
TEMPORALLY REINFORCED ODDITY PROBLEM, 
—Air Force Missile Development Center, Holloman 
Air Force Base, New Mexico (Project no. 6893, Task 
no. 68931), AFMDC Technical Report no. TR-61-31, 
Oct. 1961. v+7 p. 


This report describes the performance of a rhesus 
monkey on four stimulus oddity problems with fixed 
interval reinforcement. (Author's abstract) 


1961 


9635 

Rohles, F. H. 1959 
PSYCHOLOGICAL RESEARCH IN THE ENVIRON- 
MENT OF OUTER SPACE: ANIMAL EXPERIMEN- 
TATION.—In: Advances in Astronautical Sciences, 
4: 431. 1959. 


If an animal's sensory or motor abilities are im- 
paired to such a degree that it is unable to perform 
tasks in orbit that it learned on the ground, then it is 
assumed that man with the same impairment would 
be completely ineffectual as a monitor of dials or an 
accurate reporter of information. Examples are 
mentioned of studies on two types of behavior, one 
simple, the other complex. A trained mouse pressed 
a lever 25 times to receive one pellet of food for 20 
minutes out of every six hours. In one experimental 
session lasting seven days, in which the animal was 
isolated, it made over 24,000 responses. For meas- 
uring more complex behavior, a task was developed 
that required a monkey to monitor and make unique 
and different responses to a series of visual patterns. 
This is similar to what is expected of man in a space 
vehicle, 


9636 
Rossanigo, F., 
and M. Strollo 

[INFLUENCE OF VOLUNTARY HYPERVENTILA- 
TION ON SIMPLE REACTION TIMES IN MAN] Influ- 
enza della iperventilazione volontaria sui tempi di 
reazione semplice nell'uomo.——Rivista di medicina 
aeronautica (Roma), 21 (1): 68-75. Jan.-March 1958. 
In Italian, with English summary (p. 73-74). 


The influence of voluntary hyperventilation on the 
response to light stimuli was investigated in 10 sub- 
jects. Samples of alveolar air and venous blood 
were used to determine pulmonary ventilation rates. 
During hyperventilation, pulmonary ventilation in- 
creased by 67% over the base value. Pa de- 
creased 29.4%, PAO» increased 13%, and the pH in- 


1958 





= 
Tr 


RBS 


“& 





4. NEURO AND SENSORY PHYSIOLOGY 


creased 2.3% in venous blood samples. The mean 
reaction time following light stimulation increased 
markedly (17.6%), as did the mean variance (71%). 

At the end of the experiment, the subjects underwent 
a psychological test. The results revealed subjective 
differences among the tested individuals, (Authors' 
summary, modified) 


9637 

Schwartz, N. F. 1961 
A PULSE FUNCTION, SINGLE AXIS, COMPENSA- 
TORY TRACKING APPARATUS. —— Aeronautical 
Systems Division, Behavioral Sciences Lab., Aero- 
space Medical Lab., Wright-Patterson Air Force 
Base, Chio (Project no. 7184, Task no. 718405). 
ASD Technical Report no. 61-734, Dec. 1961. 
iii+7 p. 

An apparatus is described which provides a one- 
dimensional compensatory tracking task for psycho- 
logical research, A photograph, schematics, and 
description of the circuitry are included, The ap- 
paratus was developed to fulfill the requirements 
of a task designed primarily to compare tracking 
performance under normal gravity to performance 
under zero or other abnormal gravity. The task 
is to attempt to keep the spot on a cathode-ray 
tube centered using an aircraft- or similar-type 
control stick, Programmed pulses having either 
of two amplitudes and durations and separated by 
either of two intervals cause the spot to suddenly 
move vertically either of two distances up or down 
from center when being tracked. These pulse pa- 
rameters are programmed to seem random, The 
forcing function pulses driving the spot and the 
subject's response can both be recorded to yield 
specific data and, as presently used, afford a com- 
parison of normal tracking performance with per- 
formance under zero gravity. (Author's abstract) 


9638 

Senders, J. W. 
SURVEY OF HUMAN DYNAMICS DATA AND A 
SAMPLE APPLICATION. —Minneapolis- Honeywell 
Regulator Co., Minn. (Contract AF 33(616)-5607); 
issued by Wright Air Development Center. Aero- 
space Medical Lab., Wright-Patterson Air Force 
Base, Ohio (Project no. 7180, Task no. 71501). 
WADC Technical Report no. 59-712, Nov. 1959. 
iv+12 p. AD 234 002 


An approach was made to the application of the 
results of research on the human transfer function. 
A form of a quasi-linear human transfer function 
was laid out on the basis of previous experimental 
results. It was assumed that human reaction time 
and neuromuscular lag are constant and that the 
pilot will adopt gain and compensation through 
training which will minimize the mean-square track- 
ing error of the system of which he is part. Cal- 
culations were made of the mean-square tracking 
error for a one-dimensional simulation of a typical 
aircraft tracking task. The effects of variation of 
aircraft dynamics on tracking error were examined. 
(Author's abstract) 


1959 


9639 
Shephard, A. H., 
and T. W. Cook 
BODY ORIENTATION ANC PERCEPTUAL-MOTOR 
PERFORMANCE,—Perceptual and Motor Skills, 
9 (3): 271-280, Sept. 3, 1959. 


1959 
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An attempt was made to study changes in per- 
formance with changes in the orientation of sub- 
jéct's body to a particular control-display relation 
on the Toronto Complex Coordinator. The results 
indicated that differences both in number of matches 
and in error-match ratios were associated with 
different body orientations. The amount of change 
in performance from one body position to the next 
adjacent one was not the same for all positions, 
Some changes in position resulted in negligible 
changes in performance, while the same number of 
degrees of change of body position elsewhere might 
markedly change performance level. Practice with 
one position of the body might disrupt subsequent 
performance at some other body position. In some 
positions, prior practice in an adjacent position 
facilitated performance more than practice in that 
Specific position, An attempt is made to interpret 
the results in terms of a stimulus-response com- 
patibility formulation also considering the body- 
position variable. (Authors' summary) 


9640 

Slater-Hammel, A, T. 
PSYCHOLOGICAL REFRACTORY PERIOD IN 
SIMPLE PAIRED RESPONSES,——Research Quart. , 
29 (4): 468-481. Dec. 1958, 


An experiment was performed for the purpose of 
obtaining further evidence on the psychological re- 
fractory period. Two groups of five subjects com- 
pleted simple and paired reaction-time responses 
to the appearnace of visual signals, and the pro- 
cedures for groups varied only in respect to the 
duration of stimuli, The major findings were: (a) 
the duration of signals had no significant effect upon 
either simple or paired reaction times; (b) delays 
in the second reaction time in paired responses per- 
sisted throughout the entire range of 50-500 milli- 
sec. between signals; (c) when the interval between 
signals was greater than the first reaction time in 
paired responses, the second reaction time was 
inversely related to the interval between signals; 
and (d) the first reaction time in paired responses 
was significantly longer than the simple reaction 
time for that member, (Author's abstract) 


1958 


9641 

Smith, Karl U. 1961 
THE GEOMETRY OF HUMAN MOTION AND ITS 
NEURAL FOUNDATIONS. I. PERCEPTUAL AND 
MOTOR ADAPTATION TO DISPLACED VISION. —— 
Amer. Jour. Physical Med., 40 (2): 71-87. April 
1961. 


A review is made of the phenomena of "dis- 
placed vision" as applied to the concept of the 
geometry of motion, the concept of the geometric 
correlation of pattern of stimulation with motion, 
to specify and study not only space-structured 
movements, but also related brain mechanisms. 
Six of the recognized factors which account for 
the experimental and individual differences in 
adaptation to different conditions of displaced vi- 
sion are reviewed. These factors are: (a) the spe- 
cific dimensions of such displacement; (b) the pos- 
sibility of compensatory movements in adapting to 
displaced vision; (c) the range of normal angular 
displacement of vision; (d) variation in subject at- 
titude, and of experimental instructions; (e) the 
relative position of the body with respect to the 
gravity vector; and (f) biologic and organic factors. 
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Smith, Karl U. 1961 
THE GEOMETRY OF HUMAN MOTION AND ITS 
NEURAL FOUNDATIONS. Il. NEUROGEOMETRIC 
THEORY AND ITS EXPERIMENTAL BASIS. —— 
Amer. Jour. Physical Med., 40 (3): 109-129. June 
1961. 


The neurogeometric theory of motion is defined, 
a theory which postulates correspondence between 
environmental stimulation and the space patterns 
of movement. Its general applicability to behavior 
is demonstrated with evidence from a number of 
experimental sources, especially those dealing with 
displaced vision. The possible neurogeometric re- 
corders of the nervous system and the movement 
and differentiation of the neurogeometric systems 
are discussed, followed by a detailed study of the 
theoretical and experimental aspects of neurogeo- 
metric theory in displaced vision. 


9643 


Smith, L. E. 1961 
REACTION TIME AND MOVEMENT TIME IN FOUR 
LARGE MUSCLE MOVEMENTS. —— Research Quar- 
terly, 32 (1): 88-92. March 1961. 

The relation between reaction time (RT) and 
movement time or speed (MT) was determined in 
70 male students, mean age 23.7 years. The move- 
ments studied were a forward and a backward arm 
swing initiated by an auditory stimulus and a for- 
ward and a backward leg swing initiated by a visual 
stimulus. A system of microswitches and electric 
chronoscopes was used to measure RT and MT. It 
was concluded that individual differences in ability 
to react quickly and ability to move quickly are 


almost entirely unrelated. (Author's abstract, modi- 


fied) 


9644 
Spragg, S. D. S., 1959 


A. Finck, and S. Smith 
PERFORMANCE ON A TWO-DIMENSIONAL FOL- 
LOWING TRACKING TASK WITH MINIATURE 
STICK CONTROL, AS A FUNCTION OF CONTROL- 
DISPLAY MOVEMENT RELATIONSHIPS .—Jour. 
Psychol., 48 (2): 247-254. Oct. 1959. 


Performance on a two-dimensional following 
tracking task was studied as a function of varied 
control-display movement relationships in the y- 
axis between a miniature stick control and a two- 
dimensional display moving in the subject's frontal 
plane. Four groups (10 in each group) tracked with 
the control stick placed either in a vertical or an 
essentially horizontal position, and with either of 
two sensing relationships in the y-axis. Sensing in 
the x-axis was maintained in the "natural" control- 
display relationship. With the stick control in the 
horizontal position, tracking performance with the 
"natural" control-display relationship was superior 
to that with the opposite ("unnatural") sensing rela- 
tionship. However it was not superior to perform- 
ance with the control stick in the vertical position, 
using either sensing relationship in the y-axis. It 
was concluded that for this kind of tracking it would 
be equally effective to place a miniature stick con- 
trol either in a vertical or a roughly horizontal posi- 
tion, provided one avoids the "unnatural" sensing re- 
lationship in the y-axis in the latter position. 
(Authors' summary) 
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9645 
Suddon, F. H., 1959 


and J. D. Link 
HANDEDNESS, BODY ORIENTATION, AND PER- 
FORMANCE ON A COMPLEX PERCEPTUAL- 
MOTOR TASK, —— Perceptual and Motor Skills, 
9 (2): 165-166. June 2, 1959. 


In a 2 X 3 factorial design number of matches, 
error-match ratio, and error persistence-total 
error ratio were obtained for 15 right-handed and 
15 left-handed male subjects who practiced for 5 
minutes on the Toronto Complex Coordinator. 
Left-handed subjects made more matches but not 
more errors than right-handed subjects. A greater 
level of experience and skill on the part of the 
left-handed subjects may account for their supe- 
riority. Also, these subjects may experience less 
anxiety in performing "unnatural" tasks since ma- 
chines are designed in the main for operation by 
right-handed persons. (Authors' summary) 


9646 
Teichner, W. H. 1958 


REACTION TIME IN THE COLD,—Jour. Applied 
Psychol., 42 (1): 54-59. Feb. 1958. 


Visual reaction times (RT) were elicited from 620 
non-acclimatized soldiers divided into 14 different 
groups representing a variety of ambient tempera- 
tures, windspeeds, and windchills. RT was measured 
after 45 minutes of exposure and again following a 
short, mild exercise, after 65 minutes of exposure. 
In addition, mean area-weighted skin temperatures 
were obtained. At low windspeed, at least up to five 
miles per hour, low ambient temperature (-35° F.) 
had no effect on reaction speed. At windspeeds of 
10 m.p.h. and greater, low ambient temperature pro- 
duced a significant decrease in reactionspeed. Wind- 
speed produced a significant decrease in reaction 
speed. Mild exercise produced a small recovery in 
reaction speed. If men of low "'physiological cold 
tolerance" were removed from the more severe en- 
vironmental conditions and if the subjects wore pro- 
tective clothing, reaction speed was essentially a 
linear decreasing function of windchill. It is hypoth- 
esized that the reaction speed function obtained is 
psychological in nature; a specific hypothesis of "'psy- 
chological cold tolerance" is proposed. (Author's 
summary, modified) 


9647 
Thornton, G. B. 1959 


EMG CHANGES IN A RETROACTIVE EXPERIMENT 
USING A PERCEPTUAL MOTOR TASK,——Canad. 
Jour. Psychol. (Toronto), 13 (1): 49-58. March1959. 
Experiments were made to determine whether 
muscle tension varies systematically with practice 
on a two-hand tracking task, and with the succes- 
Sive acquisition of competing response tendencies. 
The effect of competition of response tendencies 
upon performance was investigated by means of a 
retroaction experiment, in which one task (IL) was 
interpolated between the learning (OL) and relearn- 
ing (RL) of another. The electrical potential of mus- 
cle (EMG) from the forearm, as an index of muscu- 
lar tension, was measured during practice on a 
Two-Hand Coordinator. Four groups of ten subjects 
each practiced a standard motor task for 15 trials, 
a reversed form of the task for various numbers of 
trials (0-10), and the standard test again for five 
trials. A fifth group practiced the reversed task 
without prior learning of the standard task. System- 
atic changes in EMG were observed, and predic- 
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tions made from current learning theory were con- 
sistent with the data. Specifically, evidence was 
found of both experimental extinction and competition 
of response, supporting a two-factor theory of retro- 
active inhibition wherein the response tendencies 
established in IL compete with those acquired in OL 
at the beginning of RL, and the response tendencies 
acquired during OL are weakened during IL. 


648 
<a J. M. 1958 
INFLUENCE OF PERCEPTUAL STIMULUS INTEN- 
SITY ON SPEED OF MOVEMENT AND FORCE OF 
MUSCULAR CONTRACTION. —Research Quarterly, 
29 (1): 93-101. March 1958. 

The net speed of arm movement made in response 
to sounds of 45, 65, and 85 decibels loudness was 
measured by chronoscope. Reaction time was ex- 
cluded. In another experiment, the force of succes- 
sive contractions of the forearm muscles in response 
to serial auditory stimuli spaced five seconds apart 
was measured by a recording dynamometer. In bath 
experiments there was a balanced order of presenting 
the three stimulus intensities. In general, the louder 
sounds produced faster arm movements and stronger 
contractions of the muscles. It is postulated that 
greater perceived stimulus intensity results in 
stronger excitation of the pyramidal tracts and con- 
sequently more forceful muscular contractions. 
(Author's abstract) 


9649 
Whittenburg, J. A., 1959 
S. Ross, and T. G. Andrews 
EFFECTS OF ALTERING TASK COMPONENTS 
ON PERCEPTUAL-MOTOR TASK LEARNING,— 
Jour, Applied Psychol., 43 (4): 226-234. Aug, 1959. 


A series of experiments employing an electronic 
compensatory tracking device were performed to 
determine the effects of manipulating different 
display-control relationships of perceptual-motor 
task on the acquisition and retention of task- 
required skills in early and later stages of learning. 
A preliminary experiment demonstrated significant 
practice effects for all task variations and no sig- 
nificant differences among the task variations with 
regard to over-all ease of learning as measured by 
total time on target. The main experiment involved 
selection of one task as the standard task with three 
experimental tasks selected so that each had only 
one display-control characteristic different from 
the standard task. Nine conditions were investi- 
gated. The display-control characteristics were 
manipulated in the early and later learning stages 
on the standard task. The subjects were divided 
into two groups, one for early and one for later 
learning. Time on target was the primary measure 
of performance. Results showed that altering dif- 
ferent display-control relationships early in learn- 
ing produced transient facilitative and interference 
effects on subsequent learning of the standard task, 
Changing these characteristics during later learn- 
ing depressed the first post-trial scores with 
respect to the last pretrial. It is concluded that 
different display-control relationships differentially 
facilitate or interfere with the learning process 
during the initial learning stage and that the nature 
of the effect is related to the operational character- 
istics of the task, (Authors' summary, modified) 
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9650 
Wilkinson, R. T. 1959 


REST PAUSES IN A TASK AFFECTED BY LACK 
OF SLEEP.——Ergonomics (London), 2 (4): 373- 
380. Aug. 1959. 


The Five Choice Test, in which the tapping of 
lighted bulbs arranged on a board lights other 
bulbs in a serial fashion, was utilized to test the 
effects of one night's loss of sleep on performance, 
The number of correct taps, number of errors, and 
occurrence of gaps (any pause beyond 1.5 seconds) 
were measured in control and sleepless subjects. 
In one test, performance was continuous for 25 
minutes, while in a second series a 30-second 
break was allowed after each 5 minutes of per- 
formance. The following results were obtained: an 
increasing number of gaps and corrects occurred 
throughout the 30 minutes of performance in sleep- 
less subjects; with 30-second breaks, performance 
was only slightly better among both groups; the 
effect of breaks on the occurrence of corrects was 
slightly greater than on the occurrence of gaps; no 
interaction between lack of sleep and continuous 
performance was noted. The lack of significant 
response to 30-second breaks, both in sleepless 
and normal subjects, is in contrast to previous 
findings concerning the beneficial effect of five- 
minute breaks, and indicates the existence of a 
crucial time point somewhere between the two 
points tested. 


9651 
Woessner, B. L., 1959 


S. Ross, and T. G, Andrews 
EFFECTS OF SPEED-STRESS AND DISPLAY- 
CONTROL RELATIONSHIPS ON RESPONSE 
DISCRIMINATION. —Jour. Gen, Psychol., 61 (1): 
95-111, 1059. 

The effects of certain display-control relation- 
ships and rates of signal presentation on per- 
formance accuracy and variability in the percep- 
tual-motor task were investigated. A horizontal 
display of five lights was presented to the subjects 
Singly in a temporally predictable, but spatially 
unpredictable manner, The experimental design 
involved three rates of signal presentation and 
three display-control relationships. A total of 36 
students of both sexes were used as subjects, The 
results of this experiment permit the following 
conclusions: (1) Rates of signal presentation and 
display-control relationships significantly and 
differentially affect performance scores when the 
occurrence of successive signals is temporally 
regular, but spatially unpredictable. The more 
the rate of signal presentation increases and the 
more the symmetry between the display and control 
patterning becomes apparent, the smaller is the 
initial development and the greater the loss of 
performance accuracy with time on task. (2) Per- 
formance accuracy for given signal and response 
positions varies significantly as a function of the 
display-control relationships and the rate of signal 
presentation, (3) Performance scores for the three 
periods of the testing session were significantly 
different and were significantly affected by the rate 
of signal presentation. (4) The perceptual field 
does not change systematically as a function of 
display-control relationships, the rate of signal 
presentation, or time on task, as these variables 
were manipulated in the present investigation. 
(Authors' summary, modified) 
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9652 
Allen, G., 1959 
and C, Fernandez 

EXPERIMENTAL OBSERVATIONS IN POSTURAL 
NYSTAGMUS: EXTENSIVE LESIONS IN POSTE- 
RIOR VERMIS OF THE CEREBELLUM. —Univ. of 
Chicago, Ill.; issued by School of Aviation Medicine, 
Brooks Air Force Base, Tex. Report no. 59-74, 
Aug. 1959. 12 p. 

Ablation of the posterior vermis of the cerebel- 
lum was performed in the cat. Histologic controls 
showed that the lesion included the pyramis, uvula, 
and nodulus, but tuber vermis and nuclei fastigii 
may be encroached upon. The result was a syn- 
drome characterized by disequilibrium and postural 
nystagmus during the unstabilized period of cere- 
bellar deficiency, followed by compensation. The 
postural nystagmus was a “benign paroxysmal type", 
which was consistently vertical toward the nose and 
which appeared mainly when the animal was in a 
Supine position. It was fatigable after several re- 
peated tests and disappeared within a few days or 
weeks, It could not be reproduced in bilateral 
labyrinthectomized animals. Our experiments sup- 
ported the concept that the paleocerebullum plays 
an important role in the regulation of vestibular re- 
flexes. Some lesions of this area seemed to release 
the vestibular centers from cerebellar inhibition. It 
was postulated that this loss of inhibition, together 
with the existence of incoming signals from the 
peripheral receptors, carrying the information of 
position change of the head, were the primary con- 
ditions that elicited the postural nystagmus in our 
animals, The neural mechanism of the disturbance 
is still obscure. (From the authors' abstract) 

(26 references) : 


9653 
Pogrebkova, A. V. 1958 
ALTERATION OF INTEROCEPTIVE REFLEXES IN 
HYPERCAPNIC STATES.—Sechenov Physiol. Jour. 
USSR (New York: Pergamon Press), 43 (4): 299-304. 
1958. 
English translation of item no. 7133, vol. VI. 


9654 

Sapov, I. A. 1958 
THE EFFECT OF PROPRIOCEPTIVE REFLEXES 
ON THE HEART: CERTAIN PROPERTIES OF PRO- 
PRIOCEPTIVE CONDITIONED-REFLEX INFLU- 
ENCES ON THE HEART,—Bull. Exper. Biol, and 
Med. (Consultants Bureau, New York), 44 (9): 1042- 
1046, 1958. 


English translation of item no. 7134, vol. VI, 1957. 


9655 
Schwartz, M., 1958 
and J. E. Goodson 

THE EFFECTS OF RATE AND DIRECTION OF CON- 
DITIONED STIMULUS CHANGE ON AVOIDANCE 
PERFORMANCE,—U.S, Naval School of Aviation 
Medicine, Pensacola, Florida (Research Project NM 
14 02 11, Subtask 12). Report no, 4, May 15, 1958. 
ii+5 p. 

Neither rate nor direction of conditioned stimulus 
change nor their interaction affected the number of 
trials to reach a criterion of 80% avoidance respond- 
ing in 32 adult albino rats. During extinction, the 
only significant source of variance was the interac- 
tion between direction of conditioned stimulus change 
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during training and direction during extinction. It 
was concluded that direction of conditioned stimulus 
change does not affect avoidance performance and 
that rate and direction of change probably do not 
interact. (Authors' summary) 


9656 

Stepanova, T. S. 1959 
SOME PECULIARITIES OF HIGHER NERVOUS 
ACTIVITY OF HEALTHY MEN UNDER CONDITIONS 
OF ADAPTATION TO DARKNESS; O nekotorykh 
osobennostiakh vysshei nervnoi deiatel'nosti zdor- 
ovo cheloveka v usloviiakh adaptatsii k temnote. 
—— Zhurnal vysshei nervnoi deiatel'nosti (Moskva), 
9 (6): 830-836. Nov.-Dec. 1959. In Russian, with 
English summary (p. 836). 


Certain peculiarities were found in conditioned 
motor and autonomic reflexes of healthy subjects 
during adaptation to darkness. The conditioned 
motor reaction preserves its level during the 
adaptation to darkness. Its latency and magnitude 
vary in the darkness within the same limits as 
in light. The autonomic components of the con- 
ditioned reaction (galvanic skin reflex, vascular 
and respiratory reactions) recorded simultaneously 
with the motor reactions during adaptation to dark- 
ness are enhanced, and their magnitude and dura- 
tion increased. A lower level of motor conditioned 
reaction in darkness has been observed only in the 
presence of other factors (former disease, fatigue, 
prolonged negative emotions) which contribute tc 
the temporary functional weakening of the cortical 
cells. (Author's summary, modified) 


h. Other Senses 


Bikkey, G. V. 1958 
FUNNELING IN THE NERVOUS SYSTEM AND ITS 
ROLE IN LOUDNESS AND SENSATION INTENSITY 
ON THE SKIN.—Jour. Acoustical Soc, America, 

30 (5): 399-412. May 1958. 

Subjective sensation of vibration "loudness" is a 
complex interaction of summation and inhibition 
along the stimulated skin surface. Both summation 
and inhibition vary with the amplitude of the vibra- 
tion, distance between the stimulated areas, slope of 
Spatial distribution of the stimulus along the surface 
of the skin, its time pattern, and the density of the in- 
nervation. These relations are described as varia- 
tions in "funneling action" of the nervous tissues. A 
series of experiments was designed to establish 
rules for the estimation of the funneling action, For 
this purpose (1) the vibration loudness produced by 
a point vibrator was compared with the loudness pro- 
duced by stimulation of a large area of skin; (2) the 
difference limen for amplitude variations was inves- 
tigated under different conditions; (3) the lateral 
spread of the skin sensations was determined; and 
(4) all these phenomena were compared with analo- 
gous sensations in hearing. It is demonstrated that 
once a funneling action is established on the skin, 
there is a certain period of time during which it in- 
hibits all other sensation, exactly as in hearing. It 
is very similar to the refractory period of the nerves. 
These refractory times are considerably longer when 
the funneling action takes place at the higher levels 
of the brain. (Author's abstract, modified) 
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9658 
is i Bourne, L. E., 1961 


and E. G. Beier 
EFFECT OF DURATION OF INSPECTION UPON 
KINESTHETIC FIGURAL AFTEREFFECTS. — 
Jour. Gen. Psychol., 65 (1): 163-169. July 1961. 


Measures of kinesthetic figural aftereffects were 


9 obtained from 50 subjects at five different dura- 
tions of stimulation. The blindfolded subjects judged 
NS the sizes of a test block (after contact with a 


smaller inspection block) against the width of a 
measuring block, using the thumbs and index fin- 
gers of both hands. Significant underestimates of 
test block width were found. Constant error in 
judgment, practice, and certain individual differ- 
ences were ruled out as explanations for the ef- 
fect. Magnitude of figural aftereffects increased 
significantly with successive measurements and 

3 stimulations with the inspection object. Duration 
of stimulation with inspection object significantly 
affected the figural aftereffects with the maximum 
de effect between 30 and 60 seconds of inspection. 
Qualitatively, figural aftereffects in kinesthesis 
parallel those found in vision, but the present re- 
sults suggest, that the two modalities differ widely 


fa), | 





sly either in amount of effect developed in the same 

rk- inspection time, or in rate of decay of effect over 

a rest. (Authors' summary, modified) 

the 9659 

ue, Carr, R. M., 1958 

and W. Lynn Brown 

al EFFECT OF VISUALLY HOMOGENEOUS STIMULUS 

OBJECTS ON MANIPULATORY BEHAVIOR .—Uni- 

versity of Texas, Austin; issued by School of Aviation 
Medicine, Randolph Air Force Base, Texas. Report 
no. 58-92, July 1958. 3p. 

Ten experimentally naive male monkeys were 
tested on a special manipulation box for 10 minutes 
each day for 5 days on each of 5 different stimulus 
objects of the same size, shape, color, and weight. 
The objects were made of wood, metal, cork, rubber, 
and plastic. The results demonstrate that monkeys, 

when presented with sets of visually homogeneous 
stimulus objects, no longer show a preference for 
any particular set of objects and that manipulation 
’ will continue to increase over a period of 4 weeks 
and then rapidly decline. (Authors' summary) 
“ 9660 
$ Edelberg, R. 1961 
of THE RELATIONSHIP BETWEEN THE GALVANIC 
ce SKIN RESPONSE, VASOCONSTRICTION, AND TAC- 
in- TILE SENSITIVITY. — Jour. Exper. Psychol., 
“" 62 (2): 187-195. Aug. 1961. 
The relationship over short periods of time be- 
or tween cutaneous tactile threshold and autonomic 
y activity as measured by galvanic skin response 
ro- (GSR) or by the degree of vasoconstriction was de- 
he termined by a method allowing continuous monitor- 
1S- ing of the subject's threshold to 250 c.p.s. vibra- 
tion. Increased autonomic activity occurring either 
4 spontaneously or as a result of external stimula- 
- tion is generally accompanied by a fall in tactile 
it threshold. Correlation with vascular activity may 
be due to the mechanical effect of the stretching 
1- or relaxing of the skin on the tactile threshold. A 
t survey of the palmar surface of the hand showed a 
ves. relationship between the relative magnitude of the 
hen GSR from a given site and its tactile sensitivity, 
Ss and further, that the sites comprise separate popu- 
lations, each associated with a different cutaneous 
241 





nerve. It is postulated that the GSR may in part 
be a by-product of the arrival of sympathetic im- 
pulses whose function is to sensitize tactile re- 
ceptors. The influence of general arousal and of 
focus cf attention on the tactile-autonomic relation- 
ship has tentatively been assigned a dominant posi- 
tion. (Author's summary, modified) 


9661 

Hawkes, G. R. 1961 
EFFECT OF SKIN TEMPERATURE ON THE ABSO- 
LUTE THRESHOLD FOR ELECTRICAL CURRENT. 
——Army Medical Research Lab., Fort Knox, Ky. 
USAMRL Project no. 497, Aug. 28, 1961. ii+6 p. 


Sensitivity for pressure or mechanical cutaneous 
vibration is optimal at a skin temperature of about 
36° C. In the present study, raising skin tempera- 
ture of the finger or forearm to as much as 45° C. 
had no effect on the threshold for electrical stimuli. 
The temperature effect on pressure thresholds is 
peripheral rather than central. Electrical current 
applied to the intact skin affects nerves directly with- 
out requiring transduction by a receptor. (Author's 
abstract) 


9662 

Hendler, E. 1959 
THE EFFECTIVE STIMULUS FOR WARMTH SEN- 
SATION IN MAN.—Naval Air Material Center. Air 
Crew Equipment Lab., Philadelphia, Pa. (Project no. 
NM 17 01 13 2). Report no. NAMC-ACEL-406, Aug. 
10, 1959. iv+9. 


Pulsatile exposure of blackened and unblackened 
forehead skin to near infrared irradiation resulted in 
a strength-duration type curve describing the re- 
lationship between stimulus intensity and duration of 
exposure for a threshold sensation of warmth. From 
this curve, calculations were made regarding the 
time history of temperature changes occurring below 
the skin surface. A graphical representation of these 
changes indicated that a temperature rise of 0.0%°C 
occurring at a depth of 150-200 microns appeared to 
be the common factor characteristic of those stimuli 
capable of causing a threshold warmth sensation. 
Such a change in tissue temperature occurring at the 
aforementioned depth is consistent with anatomic, 
electrophysiologic and psychophysiologic findings re- 
garding the stimulation of cutaneous warmth sensation. 
(Author's summary and conclusion) 


9663 

Hensel, H. 1961 
RECENT ADVANCES IN THERMORECEPTOR PHYS- 
IOLOGY.—In: Neural aspects of temperature regu- 
lation, p. 37-77. Ed. by J. P. Hannon and E, Viereck. 
Fort Wainwright, Alaska: Arctic Aeromedical Labo- 
ratory, 1961. 

In the external skin of the cat, no specific cold or 
warm fibers seem to exist within the group of mye- 
linated A fibers, but only non-specific receptors ex- 
cited by pressure and cooling. However, numerous 
specific cold and warm receptors were found with 
non-myelinated C fibers, the conduction velocity of 
which was between 0.5 and 1.5 m./second. The quan- 
titative sensitivity of these receptors corresponded 
well with the threshold for subjective temperature 
sensations in man. In human subjects, only one spe- 
cific cold fiber in cutaneous nerves was found in the 
A group of myelinated fibers, whereas several A fi- 
bers responded to pressure as well as to cooling. 
The latter probably caused a mechanical sensation. 
Included are descriptions and diagrams of the exper- 








9664-9669 


iments conducted along with representative graphs 


indicating impulse frequencies of various fiber prep- 


arations in man and cat. (Author's summary, modi- 
fied) 


9664 
Hendler, E., 

and J. D. Hardy 
TEMPERATURE SENSATION. —Mechanical Eng., 
81 (8): 69-70. Aug. 1959. 

Condensed from: TEMPORAL ASPECTS OF 
TEMPERATURE SENSATION.—-ASME Paper no. 
58—A-220. 

Seated subjects were placed in a neutral environ- 
ment so that the selected forehead site could be 
heated by a far infrared source, or cooled by block- 
ing exposure to this source at the same time that 


1959 


small temperature changes, of theorderof 0.005 C., 


were recorded continuously. Forty-six percent of 
the total number of stimuli were increasing and 46% 
were decreasing rates of change in skin tempera- 
ture; the remaining 8% involved no change in skin 
temperature. At frequent intervals (usually every 
10 sec.) the subjects were requested to report the 


temperature sensation experienced from the exposed 


forehead skin. Examination of the continuous skin- 
temperature records obtained show that neither the 
absolute skin-temperature level nor the change in 
skin temperature could be correlated with sensation 
reports. 


9665 

Iapalucci, L. 1960 
[INNER EAR AND SPATIAL DISORIENTATION OF 
AIRCREWS] Laberinto auditivo y desorientacién 
espacial de las tripulaciones.—Argentina aerea 
(Buenos Aires), 14 (169): 10-11. Feb. 1960. In 
Spanish. 


A brief discussion is presented of spatial disori- 
entation of the aircrew caused by high-speed accel- 
erations and decelerations. The following sugges- 
tions for its prevention are presented: (1) complete 
inner ear and neuropsychiatric examinations and 
continued medical supervision of the crew members; 
(2) emphasis on the importance of relying on the in- 
strument panel during the training period; (3) avoid- 
ance of flight under bad conditions of visibility, etc; 
(4) detection of the conditions of chronic distrub- 
ances produced by tobacco, alcohol, fear, and neuro- 
vegetative dystonias (hyper- and hypotension and 
tendencies towards migraine or allergy) which may 
affect the inner ear, and (5) consultation of flight 
surgeons familiar with the problems of vertigo and 
flight neuroses in investigations of aircraft acci- 
dents. 


9666 
Kenshalo, D. R. 
and J. P. Nafe 
RECEPTIVE CAPABILITIES OF THE SKIN.—In: 
Symposium on cutaneous sensitivity, 11-13 February 
1960, p. 1-25. Army Medical Research Lab., Fort 
Knox, Ky. Report no. 424, Dec. 22, 1960. 

An alternate view is presented to explain the facts 
concerning skin sensitivity as supported by other in- 
vestigators working on sensory processes. It as- 
sumes that nerve terminals do not differ markedly 
in themselves in their response to various types of 
stimulus energy. Variations in nerve response to 
various types of stimulation can be readily explained 
by assuming these are the result of tissue variations 
in which the terminals end as by assuming fibers of 


1960 
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different sensitivity. It is demonstrated that move- 
ment of the terminal in relation to its surrounding 
tissue is the adequate stimulus for those fibers 
serving the tactile sense. Tissue movement is as- 
sumed to be the adequate stimulus for those serving 
the thermal sense as well. Smooth muscle alters its 
response to thermal changes at temperatures which 
correspond, roughly, with changes in thermal sensa- 
tions. Sensations of warmth and cool may result 
from variations in the patterns of neural activity re- 
sulting from dilation or contraction of smooth 
muscles in the cutaneous arterioles or as a result 
of the way in which fibers terminate in relation to 
the smooth muscle elements. (Authors' summary, 
modified) 


9667 

Kurilova, L. M. 1961 
[REFLEX CHANGES IN THE SENSITIVITY OF 
MAN TO TEMPERATURE] Reflektornye izmeneniia 
temperaturnoi chuvstvitel'nosti cheloveka. —— Fizio- 
logicheskii zhurnal SSSR (Moskva), 47 (8): 965-970. 
Aug. 1961. In Russian. 


Examination of the reflex effects of the central 
nervous system on the activity of thermoreceptors 
in the skin of man showed that the number of func- 
tional cold and hot receptor spots in the skin of 
the forearm could increase or decrease on heating 
and cooling of the trunk, Reflex changes in the 
number of functioning thermoreceptors in the skin 
were observed in relation to the action of photic 
stimulations on the eye. The view is advanced that 
the central nervous system directly influences the 
activity of skin thermoreceptors. (Author's conclu- 
sions) 


9668 

Morozov, V. P. 1960 
[THE ROLE OF VIBRATION SENSATION IN REGU- 
LATION OF VOCAL FUNCTION OF MAN] 0 roli 
vibratsionnogo chuvstva v regulirovanii golosovoi 
funkstii cheloveka.——Vestnik Leningradskogo uni- 
versiteta (Leningrad), 15 (3): 174-178. 1960. In 
Russian, with English summary (p. 177). 


The accuracy of vocal reproduction of the duration 
of a given tone was studied by a special voice-record- 
ing apparatus under normal conditions, in noise, and 
in noise with artificial vibratory feedback applied to 
the hand surface. The accuracy of vocal response is 
considerably reduced by noise as it interferes with 
the acoustic feedback. It is, however, restored to a 
great extent by the vibratory feedback of the subject's 
own vocal activity to the skin. Since vocalization 
under normal conditions is accompanied by strong 
vibratory stimulation of natural origin (vibration of 
vocal cords, resonance, etc.), the sensation of vibra- 
tion by ear and muscle receptors is important in the 
regulation of the vocal function inspeech and singing. 


9669 
Plumb, C. S., 


and J. W. Meigs 
HUMAN VIBRATION PERCEPTION. I. VIBRATION 
PERCEPTION AT DIFFERENT AGES (NORMAL 
RANGES). —— Arch. Gen. Psychiat., 4 (6): 611- 
614. June 1961. 


Over 150 subjects, of both sexes and of ages 
ranging from 19 to 68 years, were tested for 
pallesthesia thresholds for vibrations of 20-1100 
c.p.s. The thresholds tended to increase with age. 
The thresholds observed ranged in amplitude from 
2.5 to 11 microinches. Vibrations between 200 and 


1961 





ao 





161 


niia 





400 c.p.s. afforded the highest sensitivity. There 
were no significant differences in thresholds be- 
tween male and female subjects. Most of the 

thresholds were determined for the index finger. 


9670 
Randall, W. C., 1958 
C.N. Peiss, and R. O. Rawson 
SIMULTANEOUS RECRUITMENT OF SWEATING 
AND PERCEPTION OF WARMTH IN MAN.—Jour. 
Applied Physiol., 12 (3): 385-389. May 1958. 


Nude subjects exposed abruptly or gradually to 
high ambient temperature (43-50° C.) showed active 
sweating first on the dorsum of the foot, followed by 
progressive recruitment of sweating on successively 
higher levels of the body. Sensation of warmth oc- 
curred first on the forehead, and progressively de- 
scended to lower levels of the body. Sweating also 
appeared first on the dorsum of the foot when only 
the upper portion or lower portion of the body was 
heated. With partial body heating, sensation of 
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warmth was reported only for the warmed areas. It 
is concluded that the afferent receptors involved in 
the reflex origin of sweating are different from those 
concerned with the excitation of local sensations of 
warmth. 


9671 

SYMPOSIUM ON CUTANEOUS SENSITIVITY, 11-13 
FEBRUARY 1960.——Edited by G. R. Hawkes. Army 
Medical Research Lab., Fort Knox, Ky. (USAMRL 
Project no. 6X95-25-001). Report no. 424, Dec. 22, 
1960. iv+iii+165 p. 

This symposium includes 13 papers dealing with 
two phases of cutaneous sensitivity: (1) an assess- 
ment of progress toward answering some basic 
theoretical questions regarding cutaneous sensory 
phenomena and mechanisms, and (2) the require- 
ments of an efficient cutaneous communication sys- 
tem. Five pertinent papers are abstracted sepa- 
rately, see items no. 9666, 12550, 12574, 12576, 
12579. 
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5. PSYCHOLOGY AND PSYCHIATRY 
[Environmental effects under 6] 


9672-9679 
a. General 
9672 
Behar, I. 1961 


EVALUATION OF THE SIGNIFICANCE OF 
POSITIVE AND NEGATIVE CUE IN DISCRIMINA- 
TION LEARNING.—Army Medical Research Lab., 
Fort Knox, Ky. (USAMRL Project no. 6X95-25-001). 
Report no. 487, Aug. 18, 1961. ii+7 p. 


Six rhesus monkeys were given 120 discrimination 
problems. Each problem lasted either four, seven, 
or ten trials. Following the discrimination trials 
either the positive or the negative stimulus was 
retained, paired with a neutral stimulus, and 
presented for one (critical) trial. The positive 
stimuli were responded to on 95.6% of the critical 
trials; the negative stimuli were avoided on 57.2% 
of the trials. Avoidance of the negative stimuli 
depended upon whether or not they had been re- 
sponded to, and the number of discrimination trials. 
(Author's abstract) 


9673 , 

Belleville, R. E., 1960 
F. H. Rohles, M. E. Grunzke, and F. C. Clark 
COMPLEX AVOIDANCE BEHAVIOR IN THE CHIM- 
PANZEE AND ITS APPLICABILITY TO THE STUDY 
OF SPACE ENVIRONMENTS. —Air Force Missile 
Development Center. Aeromedical Field Lab., Hol- 

loman Air Force Base, New Mexico (Project no. 
6893, Tasks no. 68930 and 68931). AFMDC Technical 
Report no. 60-27, Sept. 1960. vii+16 p. 

This report describes the concurrent development 
of two types of avoidance behavior in the chimpanzee 
in which a discrete avoidance task was superimposed 
on a schedule requiring continuous avoidance behav - 
ior. The rationale for using these tasks for measur- 


ing the behavioral effects of space flight is presented. 


(Authors' abstract) 


9674 

Bonaventura, E. 1961 
|THE PSYCHOLOGICAL PROBLEM OF SPACE] Il 
problema psicologico dello spazio.— xii+146 p. 
Firenze: F. Le Monnier, 1961. In Italian. 


This book presents the psychological aspects (ex- 
perimental, evolutive, and pathological) of space per- 
ception. Data are presented on visual perception, 
tactile-kinetic perception, perception of hearing, 
and labyrinthine functions. Included are 33 dia- 
grams, bibliographies, and an author index. 


9675 

Bradley, J. V. 1959 
STUDIES IN RESEARCH METHODOLOGY, I. 
COMPATIBILITY OF PSYCHOLOGICAL MEASURE- 
MENTS WITH PARAMETRIC ASSUM PTIONS. — 
Wright Air Development Center. Aerospace Medical 
Lab., Wright-Patterson Air Force Base, Ohio 
(Project no. 7184, Task no. 71581). WADC Tech- 
nical Report no. 58-574(I), Sept. 1959. iv+20 p. 


The compatibility of typical psychological 
measurements with the assumptions of common, 
parametric, statistical tests is examined. Empiri- 
cally obtained distributions of time scores and 
mathematically derived error distributions are 
used to illustrate conditions which give rise to 


serious violations of assumptions. (Author's 
abstract) 


9676 

Bradley, J. V. 1959 
UTILIZATION OF MULTIPLE CUES IN PAIRED 
COMPARISONS. —Wright Air Development 
Center. Aerospace Medical Lab., Wright-Patterson 
Air Force Base, Ohio (Project no. 7182, Task no. 
71514). WADC Technical Report no. 59-548, Sept. 
1959. iii+41 p. 

Subjects were given one, two, or three cues with 
which to make an either-or decision. Certain 
hypotheses were formulated to describe the sub- 
ject's thought process in utilizing the multiple 
cues, and mathematical modes were constructed 
to simulate them. The models were then used 
upon data for the single-cue case to predict per- 
formance in the multiple-cue case. Predicted per- 
formance "data" were then compared with actually 
observed data for the same multiple-cue case, thus 
testing the predictive validity of the mathematical 
model and the tenability of the corresponding 
hypotheses. (Author's abstract) 


9677 

Broadbent, D. E. 1958 
PERCEPTION AND COMMUNICATION. —338 p. 
New York, etc.: Pergamon Press, 1958. 

This textbook attempts to provide a general 

view of research in the field of auditory perception. 
The chapters are concerned with: hearing and 
behavior, selective listening to speech, verbal 
and bodily response, assessment of communications 
channels for ease of listening, effects of noise 
on behavior, general nature of vigilance, individual 
differences, nature of extinction, immediate memory 
and the shifting of attention, selective nature of 
learning, views on skill, and general principles and 
their major implications. (325 references) 


9678 

Brody, E. B. 1959 
SYMPOSIUM ON SPACE PSYCHIATRY: DISCUS- 
SION.—Amer. Jour. Psychiatry, 115 (12): 1112- 
1113. June 1959. 

Overtraining to the point of automaticity may be 
essential to the successful completion of tasks under 
the adverse conditions of spaceflight. During space- 
flight the tendency to slip into a state of reduced 
awareness may be heightened; however, the central 
psychological problem may be that of separation 
anxiety. This factor plus the sensory input patterns 
which may be encountered in spaceflight, and such 
apparently basic fears as that of impenetrable dark- 
ness might be expected in time to produce, even in 
the well-selected and trained pilot, something akin 
to the panic of schizophrenia (hallucinations or de- 
lusions). 


9679 
Brown, W. Lynn, 1959 
J. E. Overall, and G. Gentry 

"ABSOLUTE" VERSUS "RELATIONAL" DISCRIMI- 
NATION OF INTERMEDIATE SIZE IN THE RHESUS 
MONKEY.—School of Aviation Medicine, Randolph 
Air Force Base, Tex. Report no. 59-12, Jan. 1959. 
5 p. 
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Nine rhesus monkeys were successively trained 
and tested on two intermediate-size transposition 
problems. In Problem I responses based on "rel- 
ative" stimulus properties were opposed to chance 
behavior determined by "absolute" stimulus proper- 
ties, and the subjects indicated significant learning 
of stimulus relationships. Problem II was designed 
in such a way that different nonchance behaviors 
should result from response to "absolute" and "re- 
lational" stimulus properties, and the subjects con- 
sistently reverted to choices based on "absolute" 
Stirnulus properties. It is concluded that rhesus 
monkeys learn both "absolute" and "relational" cues 
during training in a single stimulus-situation and 
that there is a strong tendency to respond to "abso- 
lute" stimulus values whenever feasible. (Authors' 
abstract) 


9680 
Brown, W. Lynn, 1958 
and J. E. Overall 
CONCEPT DISCRIMINATION IN RHESUS MONKEYS. 
—University of Texas, Austin; issued by School of 
Aviation Medicine, Randolph Air Force Base, Texas. 
Report no. 58-35, Jan. 1958. 7p. 


Stimulus-response theories of learning account 
for discrimination in terms of association of re- 
sponses with absolute stimulus properties, while 
Gestalt theories maintain that the subject responds to 
conceptual, relational stimuli. Two critical experi- 
ments are presented. In Experiment I a series of 
object-quality discrimination problems was presented. 
In each successive problem, the positive (rewarded) 
stimulus object was the negative (nonrewarded) stim- 
ulus of the preceding problem. In Experiment II, a 
series of object-quality discrimination problems was 
presented, as in the first experiment, but the nega- 
tive (nonrewarded) stimulus object of each successive 
problem was the positive (rewarded) object of the 
preceding problem. Four replications of Experiment 
I and two of Experiment II indicated significant first 
trial solution of the discrimination problems. It is 
contended that first trial solution cannot be predicted 
from theories specifying association between re- 
sponses and absolute stimulus properties. First trial 
solution is explicable in terms of the formation of a 
conceptual stimulus class. Such a solution demands 
that the subject classify individual objects into con- 
ceptual classes and respond to the conceptual stimu- 
lus, disregarding absolute properties. (Authors’ sum- 
mary) 


9681 

Carr, W. J. 1959 
SELF-INSTRUCTIONAL DEVICES: A REVIEW 
OF CURRENT CONCEPTS. —Bucknell Univ.. 
Lewisburg, Pa. (Contract AF 33(616)-6526); issued 
by Wright Air Development Center. Aerospace 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 1710, Task no. 77535). WADC 
Technical Report 59-503, Aug. 1959. iv+23 p. 


A selective review of the literature on self- 
instructional devices is presented, with emphasis 
on those studies which provide for a functional 
analysis of such devices. Three major classes of 
variables which influence the effectiveness of 
learning by means of self-instructional devices are: 
characteristics of the device, characteristics of 
the program, and characteristics of the learner. 
Major attention is devoted to an analysis of the 
process of programming, or the arrangement of 
the materials to be learned in proper sequence 


which maximizes rate of learning and degree of 
retention. Discussion is 1ocused on a number of 
variables of which the effectiveness of the process 
of programming might be a function. Some of these 
variables have not yet been subjected to experi- 
mental analysis. A working model is presented, 
based, upon the familiar processes of conditioning. 
(Author's abstract) (37 references) 


9682 

Ceausu, V. 12.0 
[PSYCHOLOGICAL PROBLEMS OF FLIGHT] 
Problemele psihologice ale zborului. —— Revista 


de psihologie (Bucuresti), 6 (3): 95-114. 1960. In 
Rumanian, with French summary (p. 113). 


The principal problems of aviation psychology 
are reviewed in the light of modern flight tech- 
niques. Three aspects of pilot activity have been 
distinguished by psychological analysis: (1) in- 
formation input; (2) reaction or response to in- 
formation; and (3) self-induced control or control 
through feedback of information related to pre- 
vious activity. These aspects are viewed in rela- 
tionship to the psychological effects of altitude, 
speed, and accelerations encountered during flight. 
To determine the psychological requirements for a 
pilot, flight performance analysis should inctude a 
study of general aptitudes and of adaptation and 
non-adaptation during the training period. Discus- 
sions of the problems of improving equipment as 
well as selection and training of aviation person- 
nel on the basis of psychological criteria ar- 
included. (Author's summary, translated and 
modified) 


9683 
Cureton, E. E., 1960 
and B. B. Sargent 

FACTOR-ANALYTIC REANALYSIS OF STUDIES OF 
JOB SATISFACTION AND MORALE, —-Univ. of 
Tenn., Knoxville (Contract AF 41(657)-247); issued 
by Wright Air Development Division. Personnel 
Lab., Lackland Air Force Base, Tex. (Project no. 
7719, Task no. 17130). WADD Technical Note no. 
60-138, July 1960. viii+44 p. 


This is one of four papers reporting development 
of scale. for measuring morale among Air Force per 
sonnel, Data from published reports of six previously 
developed scales were reanalyzed and the results 
compared with those for the scales developed in this 
~roject. Factor analyses show nearly all the scales 
with high loadings on the first centroid factor, indi- 
cating a large general factor, termed ''morale" or 
"general attitude toward the organization". The one 
consistent separate factor was "Supervision". Vari- 
ation in other factors from study to study is attrib- 
uted in part to differences in attitude structuring 
among the various samples of workers, but in larger 
part to differences in the content and organization of 
the particular scales used. The report includes a 
discussion of special problems in factoring small 
matrices. (Authors' abstract) ° 


9684 

Deane, G. E. 1°71 
HUMAN HEART RATE RESPONSES DURING EX- 
PERIMENTALLY INDUCED ANXIETY. —— Jour. 


Exper. Fsychol., 61 (6): 489-493. June 1961. 


In four groups of subjects viven different instruc 
tions regarding siznals of shock-to-come, acceler- 
ated cardiac rate occurred on the first shock an- 
ticipation trial, After the initial warnin; the sroups 
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that received shock dic not retain as much of the 
acceleration as did the zroups not receivins shock, 
In addition, the sroups that were told wnen to ex- 
pect the shock showed 9 prenounced ceccleration 
at the time shock was expectec. Loth acceleration 
and deceleration occurred in the sroup that never 
received shock, It is speculated! that a state of 
anxiety with its associatec response of cardin 
celeration is Yroused when the subject expects 
noxious stimulus of unknown strength. In addition, 
if the subject expects the noxious stimulus at a 
particular instant in time, a state of fevr with its 
associated response of cardiac deceleration ts in 
immediately prior to and during the time the 
stimulus is expected, 


9685 

DeBrisson, A., 1959 
[CURRENT PERSPECTIVES IN AERONAUTIC AND 
MILITARY PSYCHOLOGY] Perspectives actuelles 
en psychologie aéronautique et militaire.——Forces 
aériennes francaises (Paris), 14 (153): 843-870, 
Nov. 1959. In French. 

A brief review is given of the historical develop- 
ment in the use of psychological test methods in the 
French Air Force. This development is linked with 
the establishment of the Service de Selection et 
d'Orientation du Personnel Navigant in 1946 (in 1953 
converted to Centre d‘Etudes et d'Instruction 
psychologique de l'Armée de l'Air). The following 
phases are distinguished: (1) adoption of the 
psychological tests of the U.S. Air Force: (2) use 
of psychological tests as a supplement to clinical 
psvchiatric examination: (3) use of the tests as 
research methods for the training of aviators and 
for the prediction of their success: and (4) exten- 
sion of the psychological study to several problems 
of personality, adjustment, and motivation. The 
various functions of psychological testing are dis- 
cussed in detail. 


9686 

Elam, C. B. 1953 
EXPECTATION OF FOOD REWARD AS THE 
REINFORCING AGENT IN A LEARNING SITUA- 
TION.---School of Aviation Medicine, Randolph 
Air Force Base, Texas. Report no. 56-133, April 
1958. 6p. 


An experiment involving comparison of two non- 
primary reinforcement learning situations was per- 
formed on 20 rats. One group of rats received a 
greater number of stimulus cues than did a second 
group, but learning was retarded among the first 
group. The results are interpreted as being con- 
tradictory to the concept that incidental stimuli can 
acquire reinforcing properties and as being favor- 
able to an expectancy theory. Helson's theory of 
adaptation level is the theoretic model employed in 
explaining these results. (Author's summary) 


9687 

Elliott, L. L. 1959 
EFFECTS OF ITEM CONSTRUCTION AND 
RESPONDENT APTITUDE ON RESPONSE 
ACQUIESCENCE.—wWright Air Development Center. 
Personnel Lab., Lackland Air Force Base, Tex. 
(Project no. 7719, Task no. 17124). Technical 
Report no. WADC-TR-59-362, Dec. 1959. iii+12 p. 


Responses by basic airmen with varying levels 
of intelligence to questionnaire items with four 
types of subject content anc in three cifferent item 
formats (positive complete statement, negative com- 
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plete statement, incomplete statement, multiple 
choice) were scored for agreement with the item 
statement. Analysis of variance showed that the 
extent of acquiescence varie? with the form of the 
items. the content of the items, and the aptitude of 
the airmen. Further investigation is needed to 
determine methods for control of the effects of the 
tencency to acquiesce. 


9688 

Forrest, D. W. 1958 
INFLUENCE OF LENGTH OF TASK ON RATE 
OF WORK AND LEVEL OF MUSCULAR TENSION. — 
Occupational Psychol. (London), 32 (4): 253-257. 
Oct. 1958. 

Ten women between 18 and 22 years of age 

gerformed the task of mental addition as quickly 
as possible, at an easy speed for 10 minutes at 
a stretch, and at an easy speed but pressing on a 
spring balance during work. Subjects added more 
slowly and tended to become more tense when 
contronted with longer tasks. When the basic 
tension level was disturbed by having the subject 
pull on the spring balance, an improvement oc- 
curred. Addition became more rapid although not 
more accurate. This was not the effect of increased 
muscular tension per se but a change of set. From 
the standpoint of muscular tension, it appeared that 
a long task had the same effect as a more difficult 
one: a higher level of tension occurred during work. 


9689 

oodinan, B. D. 1961 
P£§ YCHOLOGICAL AND SOCIAL PROBLEMS OF 
MAN IN SPACE. — ARS Journal, 31 (7): 863-872. 
culy 1961. 

A review of the literature on the psychological 

effects of space flight is presented. Included is an 
annotated bibliography containing 159 references. 


9690 

Goshen, C, E, 1961 
MAN IN SPACE AND FSYCHCLOGICAL RESEARCH, 
—- Astronautics, 6 (3): 38-39, 78, 80. March 1961. 


An attempt is made to clarify the difference be- 
tween biological ana psychological information, in 
the light of present trends of space research. Al- 
theugh both are concerned with man's survival, bi- 
ology is studying the survival of man as an animal; 
psvcholozy, man as a human being. The space bi- 
ologist aims to keep the astronaut alive and ina 
eood physiological state; the psychologist is con- 
cerned with ways of maintaining the mental capabil- 
ities of the astronaut in a state suitable for carry- 
ing out his mission. The biological approach is 
quantitative and uses measurements, forces, cause- 
anc-effect, equalities, rates, etc., as data for 
making predictions. The psychological approach is 
qualitative, and uses variables, interrelationships, 
chance, motivation, growth, experience, fantasy, 
etc. as data for making evaluations. The author 
criticizes the trends of current space research 
which tend to confuse biological with psychological 
investigations and emphasizes the necessity for the 
e;ual development of the following three independ- 
ent, but interrelated, lines of investigation: (1) 
"hardware". (2) the biological environment, and (3) 
the psychological situation. 








5. PSYCHOLOGY AND PSYCHIATRY 9691-9696 
9691 9694 
(ARE JET PILOTS AFRAID?] Haben Jet-Piloten ee eS 1959 


’ 





Angst ? — Flug-Revue (Stuttgart), (2): 19-21. Feb. 
1959. In German. 

The author, a jet pilot, denies that fear of flying is 
a common occurrence in jet pilots. As, in his opin- 
ion, fear is generated by anticipation of the unknown, 
thorough education of jet pilots including training in 
all phases of possible emergencies encountered in the 
air, will dissipate fear of flying after initial anxieties 
are overcome. 


9692 
Henry, J. P. 1958 


SOME CORRELATIONS BETWEEN PSYCHOLOGIC 
AND PHYSIOLOGIC EVENTS IN AVIATION BIOLOGY. 
— Jour. Aviation Med., 29 (3): 171-179. March 

1958, 

A discussion is presented of the role of the reticu- 
lar activating system and the amygdala, hippocampus, 
and pyriform cortex of the temporal lobe of the brain 
in psychologic events of importance to aviation, Itis 
shown that the "breakoff phenomenon" may be related 
to the disturbances induced by sensory deprivation, 
which are in turn due to an altered function of the 
temporal lobe structures. "Freezing" and "fainting" 
may be understood in terms of the effect of various 
impulses and changes in the internal environment on 
the reticular activating system and hypothalamus. 
The mechanism of attention may be related to the in- 
tegrating role of the central internuncial system and 
the occurrence of differential subcortical inhibition. 
It is suggested that development of the new under- 
standing of brain mechanisms will allow a better 
evaluation of the limitations and capacities of men in 
demanding situations. (36 references) 


9693 
Jeantheau, G. 1959 


THE DIFFERENTIAL EFFECTS OF SPEED AND 
LOAD STRESS ON TASK PERFORMANCE, —Oi.io 
State Univ. Lab. of Aviation Psychology and Research 
Foundation, Columbus (Contract AF 33(616)-3612): 
issued by Wright Air Development Center. Aero 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 7184, Task no. 71583). WADC 
Technical Report no, 59-7, July 1959. iii+13 p. 

This study investigated effects of speed-load stress 
(input rate and variety) on performance in an informa- 
tion-processing task requiring discrimination of pairs 
of identical symbols within matrices of three levels 
of word length and five levels of presentation rate. 
Error scores and a derived information measure 
were used to assess performance. Results indicated 
that increases in both speed and load seriously im- 
pair performance, The data fitted to an information 
Specification of the stimulus situation failed to provide 
a unitary function. Information scores plotted against 
mean number of paired comparisons per second, how- 
ever, yielded a single function which described all 
conditions and accounted for the high interaction com- 
ponent. It was concluded that (a) specification of the 
stimulus situation alone does not adequately explain 
performance, and (b) use of information measures in 
tasks of this type adds little or nothing to such expla- 
nations. A more pertinent consideration is the actual 
Operations required in responding to the task situa- 
tion. (Author's abstract) 


J. Serrano, and E. Z. Levy 
APPLICATION OF SKIN RESISTANCE IN PSYCHO- 
PHYSIOLOGICAL STUDIES.—Wright Air Develop- 
ment Center. Aerospace Medical Lab., Wright-Pat- 
terson Air Force Base, Ohio (Project no. 7222, Task 
no. 71745). WADC Technical Report no. 59-688, 
Dec. 1959. iii+17 p. 


The usefulness of measuring changes in skin re- 
sistance as a device to detect the impairment of con- 
sciousness in personnel whose work requires maxi- 
mum altertness was investigated during isolation, in 
flight, under acceleration, under the influence of 
drugs, and other conditions. These experiments have 
determine that the use of skin resistance for moni- 
toring of consciousness is promising; however, fur- 
ther studies are necessary before this method may 
be used as an operational tool. The effects of tem- 
perature and environmental changes must be elimi- 
nated, and the patterns of skin resistance must have 
better quantification. (Authoers' abstract) 


9695 
Laties, V. G. 1961 


MODIFICATION OF AFFECT, SOCIAL BEHAVIOR, 
AND PERFORMANCE BY SLEEP DEPRIVATION 
AND DRUGS. —— Jour. Psychiat. Research, 1 (1): 
12-25. Oct. 1961. 


A 37-hour period of sleep deprivation proved 
sufficient to induce reliable changes in how men 
working together in small groups felt and how they 
acted. Sixteen subjects in four 4-man groups par- 
ticipated. The changes generally reflected both 
more negative affect and more negative behavior. 
However, while verbal reports of hostility in- 
creased, overt agressive behavior did not. The 
subjects worked on both group and individual per- 
formance tasks none of which showed effects of 
sleep loss. A combination of amphetamine and 
secobarbital moved reports of affect in a "positive" 
direction; the effects were greater in sleep-de- 
prived subjects. Task performance was improved 
by the drugs while overt social behavior usually 
was unchanged. No evidence was found that the 
group performance changes were mediated by 
changes in interpersonal affect. (Author's summary, 
modified) 


9696 
Llewellyn-Thomas, E. 1959 


SUCCESSIVE TIME ESTIMATION DURING AUTO- 
MATIC POSITIVE FEEDBACK.—Perceptuai and 
Motor Skills, 9 (3): 219-224. Sept. 3, 1959. 


In the study of time estimation, a time interval (the 
Standard) is presented to a subject and he is asked to 
reproduce this interval (the Judgment). As the dif- 
ference between Standard and Judgment may be small 
and variable, a long series of experiments is fre- 
quently required. A method of applying automatic 
positive feed-back to time estimation studies is out- 
line, and the necessary apparatus is described. It is 
suggested that compounding of error in this way will 
amplify any consistent tendency to over- or under- 
estimate time periods. Thus, such a tendency may 
become apparent much earlier than with the use of 
statistical analysis in long runs. It is also suggested 
that any Indifference Interval may be found more 
quickly. The results of a trial series used to test the 
techniques support these postulates. It is suggested 
that the shape and direction of the response curve 
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may have some clinical significance. (Author's sum- 
mary, modified) 


9697 

Martin, B. 1961 
THE ASSESSMENT CF ANXIETY BY PHYSIOLOGI- 
CAL MEASURES. —— Psychol. Bull., 58 (3): 234- 
255. May 1961. 

An attempt is made to define anxiety objectively 
as a construct distinct from other arousal states, 
such as fear, or anger. Due to difficulties in as- 
sessing anxiety in human subjects in terms of 
stimulus, the reviewed research infers the strength 
of anxiety reaction from physiological and behav- 
ioral response patterns. Experiments primarily 
concerned with the measurement of physiological 
responses to anxiety suggest that anxiety is ex- 
pressed by a predominantly sympathetic arousal or 
a purer epinephrine-like reaction than anger which 
is associated with a mixed pattern of epinephrine 
and norepinephrine responses. Comparison of phys- 
iological indices of normals and various clinical 
groups with symptoms of manifest anxiety dis- 
closed the resting-state measures to be as dis- 
criminating or even better than the change scores 
associated with experimental stress. Intercorrela- 
tions among the indices are very low. Similarly, 
no clear-cut pattern of responses associated with 
anxiety arousal could be demonstrated by behav- 
ioral measures. (109 references) 


9698 
Missenard, A. R., 1961 
and R. Gelly 

[PROCLEMS POSED BY T.iIE PSYCHOLOGICAL 
STUDY OF ADAPTATION DISORDERS IN AVIA- 
TION] Problémes posés par l'étude psychologique 
des troubles de l'adaptation en aéronautique. —— 
Revue de médecine aéronautique (Paris), 1 (1): 
9-34. Sept. 1961. bi French, with English sum- 
mary (p. 9). 


The following clinical aspects may be respon- 
sible for lack of adaptation of flying personnel to 
the aeronautic environment: emotional reactions, 
fear of flying, mental disorders (neurotic and 
psychotic states), psychosomatic disorders, func- 
tional disorders (fatigue, sleep disorders, the so- 
called psychasthenic disorders), anxiety, and the 
effects of anoxia and accelerations. Lack of 
adaptation may be responsible for aircraft acci- 
dents. It may appear at any time in the aviator's 
career: during the scholastic and training period, 
under daily work conditions, induced by the air- 
craft and its equipment, by transition to new types 
of aircraft, by changes in the psychological envi- 
ronment and problems of leadership, or by extra- 
aeronautical responsibilities (marriage, personal 
problems). A clinical case of inadaptation is re- 
ported with psychotherapy. Motivation constitutes 
the headstone of adaptation. Reviewed are the 
mechanism of adaptation, disruption of the adapta- 
tion process, selection and control of flying per- 
sonnel, therapeutic and medical administrative 
measures, research, and the flight surgeon's re- 
sponsibilities in cases of inadaptation. (73 refer- 
ences) 


9699 
Missenard, A. R., 1958 
and R. Digo 
[| PSYCHOLOGY AND PSYCHOPATHOLOGY IN AERO- 
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NAUTICS: THEIR PURPOSE, METHODS, AND PER- 
SPECTIVES] Psychologie et psychopathologie en 
milieu aeronautique: object, méthodes et perspec- 
tives. — Medecine aéronautique (Paris), 13 (1): 1-32. 
1958. In French, with English summary (p. 30). 

An outline of the historical evolution and main 
trends of psychology and psychopathology is pre- 
sented, with particular reference to their applica- 
tions in aviation medicine, their objectives, and 
methods of approach. The primary objective of avia- 
tion psychology and psychopathology is the study of 
“behavior in flight". Behavioral problems are most 
evident in subjects who manifest a distinct discrep- 
ancy between a psychological need of flying and the 
need of security, leading toward a situation of con- 
flict; hence manifestations of anxiety or other symp- 
toms. Emotional stimuli of any kind appear to have 
a decisive influence. In determining pilot aptitude, 
emphasis should be placed on organic or psychic 
predisposition and psychological case histories, as 
old psychic conflicts, which the aviator's activities 
had appeased, may emerge. The chief's or leader's 
personality and group morale are factors as im- 
portant to the psychological adjustment of the aviator 
as his family life and emotional experiences. Aspects 
of occupational psychology and psychopathology should 
be interrelated; thus, perceptive problems, e.g., that 
of disorientation in flight, should be evaluated within 
the context of the entire personality. (59 references) 


9700 

Narva, M. A. 1958 
EVALUATION OF DECISION MAKING PERFORM- 
ANCE ON THREE PICTORIAL NAVIGATION DIS- 
PLAYS.—Martin Co., Baltimore, Md. (Contract 
AF 33(616)-3749); issued by Wright Air Develop- 
ment Center. Aero Medical Lab., Wright-Patterson 
Air Force Base, Ohio (Project no. 6190, [Task no.| 
71556). WADC Technical Report no. 58-49, Nov. 
1958. v+43 p. AD-142 329 PB 151631 


A group of pilots and a group of nonpilots solved 
two representative types of navigation problems 
using three map-type navigation displays represent- 
ing different movement relationships between the 
aircraft symbol and a ground station symbol. The 
three displays were as follows: (A) "aircraft move- 
ment" display: aircraft symbol translates in x and 
y and rotates in theta (heading), station symbol 
(map) is fixed; (B) "mixed movement" display: air- 
craft symbol fixed in position but rotates in theta, 
station symbol (map) translates in x and y; (C) 
“earth movement" display: aircraft symbol is 
fixed, station symbol (map) translates in x and y 
and rotates in theta, to indicate change in position 
and heading. For the nonpilots, there were no sig- 
nificant differences in performance attributable to 
the different movement relationships. For the 
pilots, a significant interaction between the displays 
and the problem types was obtained for two of the 
measures. (Author's abstract) 


9701 

Petrov, IU. A. 1961 
[SOME ASPECTS OF EXPERIMENTAL-APPLIED 
PSYCHOLOGY] Nekotorye aspekty eksperimental'no- 
prikladnoi psixhologii. -— Voenno-meditsinskii zhur- 
nal (Moskva), 1961 (2): 40-43. Feb. 1951. In Russian. 

English translation in: Military Medical Journal, 

1961 (2): 59-64. New York: U. S. Joint Pub. Research 
Serv. No. 1374-N/39, May 19, 1961. (Available 
froin Office of Technical Services, U. S. Dept. 
Coumerce). 
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5. PSYCHOLOGY AND PSYCHIATRY 9702-9708 


Post-war Soviet achievements in aviation psy- 
chology are briefly described. Rules for correct 
and rapid interpretation of aerial photographs were 
developed after experimental investigation of dif- 
ferent phases of the interpretation process. Ap- 
plied psychology contributed toward a better grasp 
of the pilot's conceptualization of the total flight 
situation which seems to depend on the predomi- 
nance of the first or second signal system in the 
individual. Quantitative and qualitative investiga- 
tion of orientation processes in instrument flight 
revealed certain deficiencies of distribution of at- 
tention over the instrument panel chiefly due to the 
low attention-getting value of some indicators. Also 
investigated were external inhibition of reaction 
time; speed of production and the strength of rein- 
forcement of new association in time; and revision 
of associations in time. Psychological principles 
were applied in tests of reaction time in aviation 
candidates, tachistoscopic investigation of atten- 
tion, movie recordings of eye movements during 
scanning activities, and telemetric transmission of 
pulse rate during memory tasks. 


9702 
Phillips, P. B., 1958 
and John T. Bair 
PREVENTIVE MEDICINE IN NAVAL AVIATION 
TRAINING: THE COOPERATIVE EFFORTS OF 
PSYCHOLOGY AND PSYCHIATRY.—A.M.A. Arch. 
Indus, Health, 17 (1): 53-57. Jan, 1958, 


The contributions of psychology and psychiatry to 
the procurement, selection, and training of naval 
aviators by the Naval Air Training Command, Pensa- 
cola, Florida, are described. Emphasis is placed on 
the role of psychological testing and psychiatric 
counselling in the reduction of attrition at various 
levels of training. The role of psychologists and 
psychiatrists in the evaluation of training methods 
and in the training of flight surgeons is also dis- 
cussed. 


9703 

READINGS IN PERCEPTION.—Ed. by D. C. Beards- 
lee and M. Wertheimer. xiii+751 p. Princeton, N. J.: 
Van Nostrand, 1958. 


This is a compilation of 52 papers concerned with 
five areas of perception: (1) physiological mecha- 
nisms involved; (2) history of the development of re- 
search methods; (3) problems of perception of areas, 
figures, events, and space; (4) imagery and fantasy; 
and (5) recognition and identification of figures. Ref- 
erences are given after each paper. 


9704 


Rogers, O. E., 1958 
W. B. Webb, and T. J, Gallagher 
EFFECT OF RESTRICTING INFORMATION IN THE 
VERBAL CONDITIONING SITUATION ON EXTINC- 
TION,——U.S. Naval School of Aviation Medicine, 
Pensacola, Florida (Research Project NM 14 02 11, 
Subtask 11). Report no. 1, May 1, 1958. ii+8 p. 


For 120 trials subjects presse‘ a key if they 
guessed a light would come on. No response indi- 
cated a guess to the contrary. Three partial rein- 
forcement ratios were used. In a full knowledge 
condition the light would appear or not appear on 
each trial. In the partial knowledge condition the 
subjects were told, "If you do not press the key, you 
do not find out if your are right or wrong." After 
this, 100 trials were given with no reinforcement. 


249 


No differences were found between conditions during 
training. Significant differences were obtained among 
reinforcement ratios during both training and extinc- 
tion. For the partial knowledge group extinction 

was considerably and significantly prolonged. (Au- 
thors' summary) 


9705 

Rohles, F. H. 1960 
BEHAVIORAL MEASUREMENTS ON ANIMALS 
PARTICIPATING IN SPACE FLIGHT.—Air Forre 
Missile Development Center. Aeromedical Field 
Lab., Holloman Air Force Base, New Mexico. 
AFMDC Technical Note no. 60-5, March. 1960, v+9 p. 


This report presents the historical background and 
events leading up to the establishment of the Com- 
parative Psychology Branch of the Aeromedical Field 
Laboratory. The work being accomplished by this 
branch is discussed together with problems asso- 
ciated with obtaining behavioral measures on animals 
participating in space flight. (Author's abstract) 


9706 
Rohles, F. H., 1960 
R. E, Belleville, and M, E. Grunzke 

THE MEASUREMENT OF CONCEPT FORMATION 
IN THE CHIMPANZEE AND ITS RELEVANCE TO 
THE STUDY OF BEHAVIOR IN SPACE ENVIRON- 
MENTS.—Air Force Missile Development Center. 
Aeromedical Field Lab., Holloman Air Force Base, 
New Mexico (Project no. 6893, Tasks no, 68930 and 
68931). AFMDC Technical Report no, 60-20, July 
1960. vii+1l p. 


This report describes a new procedure for meas- 
uring higher intellectual processes in the chimpan- 
zee, The fully automatic equipment employed elimi- 
nates continuous monitoring by the experimenter and 
can be modified readily for conducting similar re- 
search during space flight. (Authors' abstract) 


9707 
Rohles, F. H., 1961 
and M. E, Grunzke 
A MODEL FORK BEHAVIORAL RESEARCH WITH 
MICE IN BIOSATELLITES,—Aerospace Med., 32 
(8): 751-755. Aug. 1961. 


As a model for obtaining behavioral measures with 
animals in outer space, sustained operant behavior 
was observed in a mouse which performed on a 
FR100 reinforcement schedule for 20 minutes each 
6 hours for a period of 96 hours. The performance 
continued for an additional 96 hours in the absence 
of reward, It is concluded that this type of perform- 
ance can be obtained from a mouse for prolonged 
periods of time and that the behavior is highly reli- 
able and consistent from work period to work period. 
(Authors' summary) 


9708 
Rohles, F. H., 1959 
and M. E. Grunzke 
SUSTAINED OPERANT BEHAVIOR IN MICE: A 
MODEL FOR BEHAVIORAL RESEARCH IN BIO- 
SATELLITES.——Wright Air Development Center. 
Aerospace Medical Lab., Wright-Patterson Air Force 
Base, Ohio (Project no. 7184, Task no, 71587). WADC 
Technical Note no, 59-299, Aug. 1959. iv+8 p. 
A male C-57 BL mouse was trained to respond on 
a fixed-ratio-100 operant reinforcement schedule for 
20 minutes out of every 6 hours. The subject was 
isolated and performed on this schedule for food re- 
ward for 96 hours. The feeder in the operant cham- 





9709-9715 


ber was disconnected and performance was observed 
under extinction conditions without food for an addi- 
tional 96 hours, The results of the study showed that 
the response rate during the 96-hour reinforced ses- 
sion was high and consistent from work period to 
work period. Meaningful performance data were also 
obtained under extinction conditions, The study illus- 
trates a potential method of obtaining meaningful be- 
havioral information from animals in orbital flight. 
(Authors’ abstract) 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


The author reviews the tasks of aviation psychol- 
ogy under the following headings: (1) psychology of 
flight environment (human engineering aspects, 
cockpit and instrument panel studies, human factors 
studies, accident analysis, etc.), (2) psychology of 
human reactions to flight (psychophysiology of 
flight, reactions to stresses encountered in flight, 
etc.), (3) psychology of aviation personnel (selec- 
tion, job analysis, sociometric studies of crew 
structure, etc.), and (4) psychology of flight train- 
ing and training in specialized aviation areas. This 
breakdown is based chiefly on the work and re- 
quirements of the aviation industry of the German 
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Rohles, F. H. 1961 
A THEORY CONCERNING THE DEVELOPMENT OF 
AN INSTRUMENTAL SEQUENCE IN THE CHIMPAN- 


9713 
Skobba, J. S. 1960 





ZEE,—Air Force Missile Development Center. 
Aeromedical Field Lab., Holloman Air Force Base, 
New Mexico (Project no. 6893, Task no. 68931). 
AFMDC Technical Report no. TR-61-4, March 1961. 
vii+5 p. 

This report describes the performance of a chim- 
panzee on a three-stimulus oddity problem with 
fixed ratio reinforcement. A theory to account for 
the development of this behavior is presented. (Au- 
thor's abstract) 


9710 
Sampson, H., 


1961 
and P. Spong 

BINOCULAR FIXATION AND IMMEDIATE MEM- 

ORY. —— Brit. Jour. Psychol. (London), 52 (3): 239- 

243. Aug. 1961. 

Ten right-handed, right-eye dominant subjects 
memorized conventional digits projected succes- 
sively in pairs, one digit to each eye. Each worked 
under five different binocular viewing conditions; 
two delay periods (rehearsal times) were used be- 
tween successive pairs of digits. Performance was 
analyzed in terms of speed and accuracy of recall 
of digits projected to each eye. Significantly more 
digits projected to the right eye were recalled cor- 
rectly than those projected to the left eye. Results 
suggest a central integrating mechanism of limited 
capacity in recall, and that temporal grouping of 
responses is symptomatic of this limited capacity 
when the mechanism is taxed. (Authors' summary, 
modified) 


9711 
Schock, G. J. D. 


1959 
AIRBORNE GALVANIC SKIN RESPONSE STUDIES: 
A PRELIMINARY REPORT.—Air Force Missile 
Development Center. Aeromedical Field Lab., Hollo- 
man Air Force Base, New Mexico (Project no. 7851, 
Task no. 78501). Report no. AFMDC-TN-59-14, 
June 1959. v+9p. AD 215 465 

Also published in: Aerospace Med., 31 (7): 543- 
546. July 1960. 

Preliminary data show the galvanic skin response 
(GSR) of human subjects to be unaffected by weight- 
lessness per se. GSR data indicate changes are due 
to emotional factors such as anxiety. (Author's ab- 
stract) 
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Schunk, J. G. 1960 
[PSYCHOLOGICAL PROBLEMS IN MODERN AVIA- 
TION] Aufgaben der modernen Luftfahrt fur die 
Psychologie. —— Deutsche Flugtechnik (Dresden), 
4 (10): 305-310. Oct. 1960. In German, with Eng- 
lish summary (p. 310). 


250 


MILITARY PSYCHIATRY.—Amer, Jour, Psychiat., 
116 (7): 651-653. Jan. 1960, 

A brief summary is presented of the subject 
areas treated in military psychiatric research 
during the year 1959. Studies were made of (1) iso- 
lation, (2) the psychologic aspects of the Transpolar 
Cruise of the Nautilus, (3) military punitive meas- 
ures and rehabilitation, (4) the role of military 
psychiatrists in restoring psychiatric patients to 
duty, (5) the control of enuresis with Equanil, and 
(6) transitory psychoses (Travel Syndrome) 
occurring in military personnel during travel, 


9714 
Wicker, J. E., 


1958 
J. E. Overall, and W. Lynn Brown 

LEARNING OF SEQUENTIAL RESPONSE ALTER- 

NATIONS BY ALBINO RATS.-—University of 

Texas, Austin; issued by School of Aviation Medi- 

cine, Randolph Air Force Base, Texas. Report 

no, 58-146, Dec. 1958. 4 p. 


Six albino rats were trained in a modified 
Skinner box with two response levers located sym- 
metrically on each side of the place of reward, 

The apparatus was wired to deliver water reward 
following each alternation between the two response 
levers and to deliver no reward for perseverative 
responses to the same lever. The alternation of 
responses between the two levers increased signifi- 
cantly as a function of training and the final level of 
response alternation was significantly above chance. 
Response alternation in this problem is recognized 
to differ from the spontaneous alternation behavior 
described in many other experiments because it 
started at a low level and increased significantly 
with training. These results are attributed to 
learning of the alternation reinforcement pattern 
by the rats. (Authors' summary) 


9715 
Williams, A. C., 
and C, O. Hopkins 
ASPECTS OF PILOT DECISION MAKING. — Hughes 
Aircraft Co., Culver City, Calif. (Contract 
AF 33(616)-5135); issued by Wright Air Develop- 
ment Center. Aero Medical Lab., Wright-Patter- 
son Air Force Base, Ohio, WADC Technical 
Report no, 58-522, Dec, 1958. vii+50 p. 
AD-209 382 PB 151744 
A detailed analysis is made of the tasks per- 
formed by the pilot of a modern airborne weapon 
system, The results of this analysis are coded 
and presented in diagrammatic form to show 
alternative courses of action that may result in 
successful completion of a mission phase. In- 
stances of pilot decision making are identified and 
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a way of conceptualizing decision making so as to 
encompass these instances is proposed. The more 
prominent decision theories are reviewed briefly 
and the applicability of each theory to the problem 
of pilot decision making is considered, Problem 
areas requiring experimental study are discussed 
and some approaches to the study of the problems 
are suggested. Included is a bibliography contain- 
ing 106 references, (Authors' abstract, modified) 
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Willingham, W. W. 1958 
CONFIDENCE AND CO:.2ECTNESS IN COMPARA- 
TIVE JUDGMENT,.—U. S. Naval School of Aviation 
Medicine, Pensacola, Fla. (Research Project NM 14 
02 11, Subtask 12). Report no, 3, July 28, 1958. 
1i+4 p. 


One hundred and eight naval aviation cadets were 
used to test the earlier conclusion of a number of 
writers that confidence in a judgment is positively 
related to correctness of the judgment. This study 
examined the relationship between confidence and 
correctness when items were included which were 


answered consistently incorrectly. The data indicate 
that confidence varies as a function of the percentage 


of subjects who agree on an answer. For a given 
level of subject agreement, confidence is completely 
independent of whether the predominant judgment is 
right or wrong. (Author's summary, modified) 


b. Psychology of Personality 
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Ambler, R. K., 1958 

J. T. Bair, J. deRivera, P. D. Nelson, and 

R. W. Shoenberger 
A NOTE COMPARING THE INTERVIEW AND 
WRITTEN QUESTIONNAIRE TECHNIQUES FOR 
IDENTIFYING ANXIETY TOWARD FLYING. — 
Naval School of Aviation Medicine, Pensacola, Fla. 
(Research Project No. NM 16 01 11, Subtask 1). 
Report no. 20, Dec. 1, 1958. iii + 5+ [12] p. 

AD 216 810 


The research described in this report was 
performed to determine if written questionnaires 
could achieve results similar to the terminal 
interview in the classification of voluntary with- 
drawals from naval flight training into levels of 
anxiety toward flying. It was concluded that the 
interview method and questionnaire method yielded 
essentially similar results in classifying the twenty 
subjects used into one of three levels of anxiety 
toward flying. It is recommended that future re- 
search needs requiring specific classification of 
naval flight students into levels of anxiety toward 
flying employ the questionnaire method since it 
is more economical in terms of professional time 
requirements. (Authors' abstract) 


9718 
Aronson, E., 1958 


and L, Festinger 
SOME ATTEMPTS TO MEASURE TOLERANCE FOR 
DISSONANCE, —Stanford Univ., Calif. (Contract 
AF 41(657)-140); issued by Wright Air Development 
Center. Personnel Lab., Lackland Air Force Base, 
Tex. (Project no. 7739). WADC Technical Report 
no, 58-492, Dec. 1958. iii+15 p. AD 207 337 


Individuals differ in their ability to tolerate cog- 
nitive dissonance introduced in laboratory experi- 
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ments. The research reported in this paper was an 
attempt to develop a measure of tolerance for dis- 
sonance, Five tests were developed. four of which 
were administered to the predetermined criterion 
groups. None of these effectively discriminated 
between subjects whose behavior indicated low tol- 
erance for dissonance, A different approach to a 
criterion was tried by identifying a group that had 
demonstrated high tolerance in a real-life situation, 
These were students who had changed majors in 
their junior year of college. A personality inven- 
tory was constructed and administered to ex-engi- 
neering majors and to a contro) group of engineer- 
ing majors, Substantial differences in responses 
appeared in six areas. The general effectiveness 
of the questionnaire as a measure of tolerance for 
dissonance must be tested by administration to 
other groups that have recently made an important 
life decision, such as changing occupation or reli- 
gion. (Authors' abstract) 


9719 
Bair, J. T., 196! 


and T. J. Gallagher 
VOLUNTE&RING FOR EXTRA-HAZARDOUS DUTY. 
— Jour. Applied Psychol., 44 (5): 329-331. ct. 
1960. 


The differential characteristics of volunteers 
versus nonvolunteers were investigated in a study 
with 1,154 Naval aviation cadets undergoing pre- 
flight training. The experimental design counter- 
balanced two reyuests for volunteers for hazardous 
experiments, two stayes of training, and open ver- 
sus private commitment, Significantly, more sub- 
jects volunteered for a cold-cxposure experiment 
than for a radiation-exposure experiment; more 
volunteered openly during the fifteenth week than 
during the first week. The volunteers scored sig- 
nificantly higher on the Mg scale of the Minnesoty 
Multiphasic Personality Inventory, and had higher 
officer-like-quality grades. The attrition rate was 
significantly less for volunteers, Nonvolunteers hid 
higher attrition rate for disciplinary reasons and 
voluntary withdrawal. Certain conclusions are drawn 
in regard to the quality of volunteers, the »peration 
of a "volunteer bias," and the manipulation of 
volunteering conditions to influence the number of 
volunteers, 


9720 
Bakan, P. 1959 


EXTRAVERSION-INTROVERSION AND IMPROVE- 
MENT IN AN AUDITORY VIGILANCE TASK.—Brit. 
Jour. Psychol. (London), 50 (4): 325-332. Nov. 1959. 
The effect of a secondary signal-detection task on 
performance was studied in a primary signal-detec - 
tion task in an auditory vigilance situation. Forty 
subjects were tested under two conditions. In one 
condition they listened to an 80-minute recording of 
a sequence of digits in order to detect the occurrence 
of primary signals de*ined as three successive odd 
digits which were all different. In another condition 
they listened for primary signals as above, but in 
addition also had to detect secondary signals defined 
as the occurrence of the digit 6. The primary sig- 
nals occurred ten times every 16 minutes; there were 
about ten times as many secondary signals (digit 6) 
as there were primary signals (odd-odd-odd). The 
over-all detection of primary signals was better 
when subjects were listening for both primary and 
secondary signals than when they listened to primary 
alone. Extraverts benefited more by the secondary 
task then introverts. No significant relationship was 
found between either neuroticism or intelligence and 
vigilance performance. A theoretical account of the 
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events in a vigil is proposed and the difference be- 
tween introverts and extraverts is considered in 
terms of this account. (Author's abstract) 


9721 

Baker, C. H. 1959 
ATTENTION TO VISUAL DISPLAYS DURING A VIGI- 
LANCE TASK. Il. MAINTAINING THE LEVEL OF 
VIGILANCE.—-Brit. Jour. Psychol. (London), 50(1): 
30-36. Feb. 1959. 


A series of experiments is described on attention 
to visual displays over a period of 64 minutes. Dur- 
ing a period of an hour there was no deterioration in 
the level of vigilance if the events searched for were 
fairly regularly spaced intime. Temporal irregu- 
larities between such events and pacing were major 
factors in producing deterioration. In addition, mo- 
tor activity during a vigilance task increased mark- 
edly in time, least active subjects tending to be 
superior performers on the task. (Author's con- 
clusions, modified) 


9722 
Bass, B. M., 
and A. W. Flint 

SOME EFFECTS OF POWER, PRACTICE AND 
PROBLEM DIFFICULTY ON SUCCESS AS A 
LEADER.—Louisiana State Univ. [Baton Rouge] 
(Contract N7onr-356(09)); issued by Group Psychol- 
ogy Branch, Office of Naval Research. Technical 
Report no. 18 on Behavior in Groups, April 1958. 
26 p. PB 139379 


The effect of motivation, control, group experience 
and problem difficulty on objective and subjective 
measures of successful leadership was examined in 
255 ROTC cadets. On each of 10 problems, each 
group of five cadets had to judge the correct order of 
familiarity of a set of 5 words following a discussion 
among the members. Peer ratings of success as a 
motivator and an initiator provided two assessments 
of perceived success as a leader within the group. 
The actual public, private, and relative success of 
members was obtained from composite indices of 
various correlations among members’ judgment 
about words before and after discussion. Control 
produced esteem only among the highly motivated 
and appeared detrimental to esteem when motivation 
was low. Successful leadership was perceived (al- 
though it did not actually occur) among groups of 
higher motivation. In addition, more leadership was 
seen but did not actually occur in groups where all 
members were equal in control. As problems in- 
creased in difficulty, more leadership occurred since 
little increase in agreement. and therefore little 
change in behavior, was possible on easy problems. 


1958 
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Borg, W.R. 1960 
PREDICTION OF SMALL GROUP ROLE BEHAVIOR 
FROM PERSONALITY VARIABLES.—Jour. Abnor- 
mal and Social Psychol., 60 (1): 112-116. Jan. 1960. 

A total of 819 Air Force officers were ad- 

ministered a test battery designed to predict 
the individual's role in small-group situations. 
This battery was factor-analyzed. yielding four 
factors: Assertiveness, Power Orientation. 
Rigidity, and Aggressive Nonconformity. The 
sample was then divided into 60 small groups of 
12 to 14 members and rated with respect to six 
small-group roles. Twenty-four widespread 
biserial correlations were computed between the 
four predictor factors and the six small-group roles. 
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Twelve of these correlations were significant at 

the .01 level. The predictor factor "Assertiveness" 
was most successful, correlating .46 with a com- 
posite leadership role. With regard to significance 
of these results for future work, it seems reason- 
able to conclude from the success in predicting 

the leadership composite that prediction of certain 
roles and behavior patterns in small-group activity 
can be achieved by further developing predictor 
instruments along the lines indicated by this study. 
Further research may make it possible to analyze 
changes in the individual's behavior that are at- 
tributable to differences in certain measurable 
characteristics of other group members in problem- 
solving groups. (Author's summary and con- 
clusions) 


9724 
Brokaw, L. D., 
and H. Tomlinson 

IMPACT OF A NEGATIVELY WEIGHTED 
VARIABLE ON THE VALIDITY OF AN APTITUDE 
INDEX.—Wright Air Development Division. 
Personnel Lab., Lackland Air Force Base, Tex. 
(Project no. 7717, Task no. 87006). WADD Tech- 
nical Note no. 60-38, Jan. 1960. iii+6 p. 


Evaluation of the impact of a negatively weighted 
variable as a part of a composite score is made 
by comparison between the characteristics of such 
composites and the characteristics of the compo- 
sites with that variable removed. The validity of 
the aptitude indexes was increased, but not sig- 
nificantly, by eliminating the negatively weighted 
element; the correlation between the aptitude 
indexes was strongly affected. The aptitude indexes, 
.containing the negatively weighted elements, were 
not appreciably correlated with each other; but the 
composites, without the negatively weighted elements, 
were positively intercorrelated. The results 
strongly support the use of negatively weighted 
elements in the aptitude indexes of differential 
classification batteries; they indicate that other 
purposes are best served by batteries involving 
only positively weighted elements. This conclusion 
is pertinent only to aptitude composites whose 
components all have positive validity. (Authors' 
abstract) 
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Buskirk, C. van 1961 
PERFORMANCE ON COMPLEX REASONING TASKS 
AS A FUNCTION OF ANXIETY. — Jour. Abnormal 
and Social Psychol., 62 (2): 201-209. March 1961. 


High manifest anxiety and low manifest anxiety 
groups as selected by three instruments (picture 
interpretation, sentence completion, and an inven- 
tory) were compared in regard to their perform- 
ance on two reasoning tasks, logical deduction and 
figure analogies, of progressive complexity. High 
manifest anxiety groups performed at a superior 
level on the logical deduction complex problems 
as compared to low anxiety groups. There were 
no significant differences among the groups on the 
figure analogies problems. The results do not sup- 
port the hypothesis that high anxiety subjects show 
greater intratask interference when the complexity 
of a task is increased by increasing the number of 
components in the task. The results rather suggest 
that the high anxiety subject is more strongly com- 
mitted to performing well as long as the experi- 
mental situation does not present an ego-involving 
threat. (Author's summary, modified) 
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9726 
Campbell, D. T., 19f1 


and F. L. Damarin 
MEASURING LEADERSHIP ATTITUDES THROUGH 
AN INFORMATION TEST. — Jour. Social Psychol., 
55 (2): 159-175. Dec. 1961. 

A "Test of Leadership Knowledge" (LK) was 
compiled in a multiple-choice question form from 
items brought out by current research reports on 
leadership in an attempt to measure attitudes in a 
conflict situation. Form I (140 items) of this test 
was administered to 256 pre-flight cadets. An ab- 
breviated version (88 items) taken from an inter- 
nal consistency analysis of Form I has been admin- 
istered to a variety of civilian, officer, instructor, 
and pilot trainee groups. A reliability of the order 
of 0.67 was achieved. Correlations of LK with the 
F-scale rating of authoritarian traits ranged he- 
tween 0.31 and 0.06 for different populations and 
different versions of the LK; a direct attitude-test 
approach gave up to 0.47 correlation; and a sen- 
tence completion measure gave a 0.24 correlation. 
Significant differences were revealed among vari- 
ous military and civilian samples. 


9727 
Cohen, I. S. 19é1 


RIGIDITY AND ANXIETY IN A MOTOR RESPONSE. 
— Perceptual and Motor Skills, 12 (2): 127-130. 
April 1961. 


This study explored the relationship between 
Manifest Anxiety and rigidity (defined as the in- 
verse of variability), as reflected in certain as- 
pects of the acquisition of a key-press response. 
On three of four measures, highly anxious sub- 
jects scored significantly higher than low anxious 
subjects. The results were related to other rigid- 
ity studies. (Author's summary) 


9728 
Creager, J. A., 1961 


and Robert E. Miller 
SUMMARY OF REGRESSION ANALYSES IN THE 
PREDICTION OF LEADERSHIP CRITERIA, AIR 
FORCE ACADEMY CLASSES OF 1961 THROUGH 
1963.—~--Aeronautical Systems Division. Personnel 
Lab., Lackland Air Force Base, Tex. (Project no. 
7717, Task no. 87003). Technical Note no. ASD-TN- 
61-41, April 1961. vi+18 p. 


A battery of experimental tests is administered 
each year to entering cadets at the Air Force Acad- 
emy. Validities against academic and leadership cri- 
teria are routinely determined. In addition, multiple 
linear regression methods have been applied to the 
problem of predicting the Cadet Effectiveness Rating 
as a leadership criterion. This report summarizes 
the results of such regression studies on the Academy 
classes of 1961 through 1963. Considerations govern- 
ing the design of each experimental battery are 
pointed out. Battery validities and regression are 
examined within classes, and, where possible, across 
classes. Multiple correlations with the criterion 
were found to run as high as .49. Interaction vari- 
ables, however, made no contribution to prediction 
beyond that of the primary variables. Findings are 
discussed from the point of view of developing a bat- 
tery which can be used as a valid leadership predictor 
for screening Academy applicants. (Authors' abstract) 
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Crutchfield, R. S., 1958 


D. G. Woodworth, and R. E. Albrecht 
PERCEPTUAL PERFORMANCE AND THE EFFEC- 
TIVE PERSON.—Univ. of California. Inst. of 
Personality Assessment and Research, Berkeley 
(Contract AF 18(600)-8); issued by Wright Air Devel- 
opment Center. Personnel Lab., Lackland Air Force 
Base, Tex. (Project no. 7730, Task no. 77353). WADC 
Technical Note 58-60, April 1958. x+85 p. 

AD 151 039 


The Institute of Personality Assessment and Re- 
search carried out an extensive psychological assess- 
ment of a group of 100 U. S. Air Force captains in 
order to develop a set of procedures which would 
identify those officers most likely to be effective in 
command and staff positions. Data from 10 percep- 
tual-cognitive tests are given. The purpose of this 
report is to show the potential contribution of such 
perceptual behavior to the assessment and under- 
standing of personality. Stress is placed upon the 
perceptual performance of the military officer rated 
effective. Results indicate that the perceptual tests 
are most strongly related to the areas of intellect and 
cognitive flexibility. Numerous significant relation- 
ships were found with tests in the areas of emotional 
adjustment, social relations, and leadership. The 
specific nature and direction of the relationships be- 
tween perceptual and personality measures are con- 
sistent with the assumption that basic personality 
trends are general in nature and should manifest 
themselves in analogous ways in perceptual and other 
forms of behavior. (Authors' abstract, modified) 


9730 
Dale, H.C. A 1959 


STRATEGIES OF SEARCHING IN TWO SIMPLE 
SYSTEMS.---Amer. Jour. Psychol., 72 (4): 539-546. 
Dec. 1959. 

Two simple searching tasks were given to groups 
of young enlisted men. In one task, the subjects had 
to locate a faulty member of a row of independent 
items. In the other task, subjects had to locate a 
fault in a simple flow system. Relatively few sub- 
jects, when searching among independent items used 
the stepwise approach, which was considered to be 
the best approach, and few subjects used dichotomy, 
which was considered the best strategy when search- 
ing in a simple flow system. The provision of a 
memory-aid did not affect choice of strategy in 
either task. The intelligence of the subjects was 
found to be correlated with the appropriateness of 
their searching method. (Author's summary, 
modified. 


9731 
De Brisson, A., 1958 


and P. Legrand 
[ATTITUDES AND BIOGRAPHY: METHODOLOGI- 
CAL ASPECTS; STUDIES ON PILOT CANDIDATES] 
Attitudes et biographie: aspects méthodologiques; 
étude sur les candidats pilotes. —Travail 
humain (Paris), 21 (3-4): 213-232. July-Dec. 1958. 
In French, with English summary (p. 231-232). 


Methodological aspects of a biographic inventory 
test battery for pilot candidates are discussed. 
Two methods of interpreting scores were studied: 
the homogeneous-key method to evaluate the results 
of the tests, and the scale-analysis method to de- 
rive conclusions with regard to personnel attitudes. 
The validity of these methods in relation to pilot 
selection was tested on a sample group of 500 pilot 
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candidates. Among the conclusions, the following 
are noteworthy: (1) No persistent correlations 
could be established between prediction of success 
in training and military-career motivation; how- 
ever, military-career motivation still represents 
the most reliable criterion, in military aviation, 

in contrast to its competitor, commercial aviation. 
(2) Certain contradictions in the attitudes revealed 
by the tests seem to restrict its usefulness for 
purposes of personnel selection. This deficiency 
might be amended, however, by adding to and being 
more discriminate in the selection of criteria. 

(3) The value of the biographical inventory lies not 
so much in its predictive aspects as in the fact that 
it furnishes a valuable personnel record, which may 
be useful in numerous situations. In an appendix to 
the paper, practical data—questionnaires, interpre- 
tative methods, keys, and corrective coefficients— 
are presented. 


Flaherty, B. E., 1959 
and D. K. Trites 

HISTORICAL REVIEW: CHARACTERISTICS OF A 

SUCCESSFUL PILOT.—Texas State Jour. Med., 


55 (4): 274-276. April 1959. 


A brief review is presented of methods and cri- 
teria employed in evaluating pilots during and since 
the two world wars and the Korean conflict. Assum- 
ing that physical requirements and mechanical skills 
are fulfilled, the report concerns itself with the 
psychiatric or adaptability characteristics which 
tend toward success or failure in flying. The char- 
acteristics of a good pilot are summarized as fol- 
lows: an easy-going sociability, a practical intel- 
ligence, coolness, steadiness, seriousness, consci- 
entiousness, leadership, sense of responsibility, 
combat agressiveness, flying skill, interest in fly- 
ing, and adaptability to teamwork. 
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Fulkerson, S.C. 1958 
AN ACQUIESCENCE KEY FOR THE MMPI.— 
School of Aviation Medicine, Randolph Air Force 
Base, Texas. Report no. 58-71, July 1958. 11 p. 


This study is part of a program aimed at 
developing tests to identify flying personnel unable 
to adapt to the requirements of flying duty because 
of personality and motivation factors rather than 
lack of flying ability. A 24-item Acquiescence Key, 
designed to measure an individual's tendency to 
agree with a statement irrespective of content, was 
constructed from the Minnesota Multiphasic 
Personality Inventory (MMPI). This key was com- 
bined with a 142-item Adjustment Key, also from 
the MMPI, to predict a criterion of adjustment. 
The combination correlated significantly higher 
with the criterion than the Adjustment Key alone, 
with acquiescence acting as a suppressor variable. 
There was also a tendency for the validity of the 
Adjustment Key to be greatest for those subjects 
with an average score on the Acquiescence Key. 
(Author's summary, in part) 
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Fulkerson, S.C., 1958 
and S. B. Sells 

ADAPTATION OF MMPI FOR AEROMEDICAL 

PRACTICE NORMS FOR MILITARY PILOTS.— 

School of Aviation Medicine, Randolph Air Force 

Base, Texas. Report no. 58-128, Dec. 1958. 6 p. 
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New norms for the Minnesota Multiphasic 
Personality Inventory are presented which were 
derived from a sample of 634 military pilots. The 
need for special norms for military pilots, the 
derivation of the norms, and suggestions for their 
use in aeromedical practice, are presented. 
(Authors' abstract) 
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Fulkerson, S. C., 1958 


S. L. Freud, and G. H. Raynor 
THE USE OF THE MMPI IN THE PSYCHOLOGICAL 
EVALUATION OF PILOTS.—Jour. Aviation Med., 
29 (2): 122-129. Feb. 1958. 


A study was made of the appropriateness of pub- 
lished norms for the Minnesota Multiphasic Per- 
sonality Inventory to a pilot population, the validity 
of individual scales against criteria of adjustment, 
and the validity of the K-correction. Norms for a 
group of 634 pilots were found to differ significantly 
from the original norms for eight scales, with the 
pilots appearing more defensive, hysteric, and 
hypomanic, and less hypochondriacal, psychasthenic, 
schizophrenic, and socially introverted. It is indi- 
cated that use of the pilot norms in the evaluation of 
flying personnel would allow more accurate identi- 
fication of anxiety reactions. Evaluation of the 
scales against ratings of adjustment made by psy- 
chologists and psychiatric diagnosis revealed a 
significant correlation with the validation scale K 
and the diagnostic scales Hs and Pt. Strong evidence 
was found that the K-correction is inappropriate for 
use with a pilot sample, and that raw scores should 
be used without the correction. 


9736 
Goodson, J. E., 1960 


and Marshall Bb. Jones 
IN-FLIGHT SUGGESTIBILITY. —— Naval School of 
Aviation Medicine, Pensacola, Fla. (Research Proj- 
ect no. MR005.13-5001, Subtask no. 16). Report no. 
2, Nov. 29, 1960. 8 p. 


Twenty-two former naval aviation cadets were 
seated at the controls of an SNB aircraft, in- 
structed to fly a straight-and-level course, and then 
given direct waking suggestions that they were los- 
ing (and then gaining) altitude. Of the 22 subjects 
10 were decidedly affected and two put the plane 
into dives so steep that the aircraft nearly red- 
lined. These responses, moreover, were very high- 
ly correlated with standard tests of suggestibility. 
whether administered on the ground or in the air. 
(Authors' abstract) 


9737 
Gorbov, F. D., 1959 


and L, D. Chainova 
| EXPERIMENTAL PSYCHOLOGICAL EXAMINATION 
OF FLIGHT PERSONNEL| Eksperimental'no-psikho- 
logicheskoe issledovanie letnogo sostava. — 
Voenno-meditsinskii zhurnal (Moskva), 1959 (16): 
36-41. Oct. 1959. In Russian. 

English translation in: Military Medical Journal, 
1959 (10): 60-69. New York: U. S, Joint Pub. Re- 
search Service, no, 2102-N, Jan. 4, 1960. (Available 
at Office of Technical Services, U. S. Dept. Com- 
merce) 

The use of the experimental psychological exam- 
ination as a part of the examination battery admin- 
istered by the flight medical board is described, 
Briefly, the examination consists of having the sub- 
ject solve numerical problems from a table, in which 
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figures are of different colors. The final evaluation 
is based on the subject's behavior in the testing situ- 
ation. correct and incorrect responses. his ideo- 
motor responses, and reaction to interference. The 
test also employs a monitored multiple-channel re- 
cording of physiological indices (electroencephalo- 
gram, electrocardiogram, electromyogram, and 
electrodermal response), This examination is 
helpful in the early diagnosis of incipient arterio- 
sclerosis, sequelae of concussion, neuroses. chronic 
fatigue. and somatic asthenia, It is also used to re- 
veal psychological characteristics which, though not 
pathological, interfere with flight performance, 

Four such personality types. characterized chiefly 
by rigidity and perseveration, are distinguished, 


9738 
Gough. H. G,. 1959 
FAKABILITY OF THE AIR FORCE PREFERENCE 
INVENTORY.—Univ. of Calif.. Berkeley (Contract 
AF 18(600)-8): issued by Wright Air Development 
Center. Personnel Lab,, Lackland Air Force Base, 
Tex. (Project no, 7730. Task no, 77353), WADC 
Technical Note 59-199, Nov, 1959. vii+15 p. 
AD 231 379 
This study concerns (1) recognition of the possi- 
bility of faking responses to the Air Force Preference 
Inventory in order to present a better impression, 
(2) a consideration of a possible index for detecting 
faking, and (3) an analysis of the psychological cor- 
relates of this index. An indication of faking was 
revealed by the comparison of three Air Force Pref- 
erence Inventory scores made by an experimental 
sample of 30 college students tested under normal 
administration and then requested to fake, From In- 
ventory items showing marked differences in the sec- 
ond testing. a dissimulation scoring key was con- 
structed and applied to the college student sample and 
two Air Force officer samples. Significant differences 
were found between dissimulation scores of normal 
versus faked testing of the college student group and 
there was a negative correlation between the two 
sets of scores. Testing of additional samples, how- 
ever, would be needed in order to establish precise 
cutting points for distinguishing between authentic 
and faked test protocols. (Author's abstract) 


9739 
Hori, H., 1960 

G. Fusnimi, A. Nagasawa, Y. Kurihara, 

Y. Oshima, and H. Hagihara 
(THE PSYCHOLOGICAL SURVEY FOR TRAINING 
OF PILOT STUDENT. I. THE RESULT OF JOB 
ANALYSIS). —— Koku igaku jikkentai hokoku [Re- 
port of the Aero Medical Experimental Group] 
(Japan), no. 28, Jan. 20, 1960. 18 p. In Japanese, 
with English summary. 

An examination was made of present pilot apti- 
tude tests in determining factors of personality, 
intelligence, perception and emotion. It was found 
that personality had a strong influence on the other 
factors and that intelligence and perception may 
improve with education. 


9740 

Jones, Marshall B. 1958 
THE DELIBERATE USE OF A SET TO "FAKE" IN 
PERSONALITY QUESTIONNAIRES.—U.S. Naval 
School of Aviation Medicine, Pensacola, Florida 
(Research Project NM 14 02 11, Subtask 1). Report 
no. 29, Sept. 2, 1958. ii+5 p. 


9738-9743 


The problem of faking is central in the measure- 
ment of personality. One possible approach to this 
problem is to build the test and administer it under 
a set to fake. If the test correlates well enough with 
ordinary measures the problem of faking is solved: 
we simply use the test in which the subjects are in- 
structed to fake. This paper reports an examination 
of this approach. Five scales were built for admin- 
istration under a set to fake. However, the correla- 
tion of these scales with ordinary measures was not 
high enough to allow us to substitute one sort of 
scale for the other. (Author's summary) 


9741 
Kirsch, E. 1961 


THE PSYCHOLOGICAL SELECTION PROGRAM OF 
THE GERMAN "INSTITUT FUR FLUGMEDIZIN".— 
In: IInd World-IVth European Aviation and Space 
Medicine Congress (Rome, 1959), Papers, vol. 2, 
part 1, p. 94-99. Roma, 1961. 


A brief survey is presented of the selection pro- 
gram of the Deutsche Lufthansa. Selection is done 
by a board consisting of senior pilot, navigator, 
engineer, andtwo psychologists. On the first day 
applicants undergo testing regarding their educa- 
tional background, intelligence level, job require- 
ments, as well as the aptitude group testing pro- 
gram. All these passing the first day have a 
minimum chance to succeed in the selection proce- 
dure. A table giving data of the selection project 
shows that the rate of applicants passing the selec- 
tion program but failing to pass training was 6%. 
Description and data of various selection methods 
are given, and two new aptitude tests (bend-direc- 
tion test, and concentration-performance test) are 
described. The validity of the two tests against 
pilot criteria are tabulated. As the group tests are 
very homogenous, the true validity coefficients may 
be considerably higher. The development of new 
tests indicates efforts to create a selection program 
of value. The same efforts are made to obtain 
reliable results in adaptability and personality 
testing. 


9742 
Kolers, P. A. 1960 


SOME ASPECTS OF PROBLEM-SOLVING. I. 
METHODS AND MATERIALS. —Wright Air De- 
velopment Division. Aerospace Medical Lab., 
Wright-Patterson Air Force Base, Ohio (Project 
no. 7183, Task no. 71618). WADD Technical Report 
no. 60-2, Jan. 1960. iii+16 p. 


A method is described which enables the experi- 
menter to generate problems of known character- 
istics for study of pero@ptual problem-solving 
behavior. The kinds of data which result from the 
application of this method are illustrated. The 
characteristics of the method are: it is free of the 
experimenter's bias in generating problems; the 
problems are relatively "content-free" in that 
little special knowledge is required for their solu- 
tion; the results are readily interpreted in quantita- 
tive terms; and the characteristics of the problems 
can be manipulated systematically along dimensions 
of similarity, difficulty, and others. (Author's 
abstract) 


9743 
Maag, C. H. 1958 


A STUDY OF DISCREPANCY BETWEEN LEVEL OF 
ASPIRATION AND ABILITY.—U.S. Naval School of 
Aviation Medicine, Pensacola, Florida (Research 
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Project NM 16 01 11, Subtask 1). Report no. 16, 
Sept. 1, 1958. ii+8 p. 

The discrepancies between learning ability and 
level of aspiration and between peer-ratings of lead- 
ership and self-estimates were investigated for 282 
naval aviation cadets. Individuals with high ability 
for the learning task, a word memory test, displayed 
realistic levels of aspiration. Low performers over- 
aspired. The same pattern was established for the 
leadership estimates. There was no relationship be- 
tween word memory discrepancy and leadership dis- 
crepancy. These findings suggest that the discrep- 
ancy between ability and aspiration is a function of 
the task and is not a generalized trait. The adapta- 
tion of a level of aspiration test for a group adminis- 
tration was considered successful and implications 
for military selection and avenues for further investi- 
gation were suggested. 


9744 

Norman, W. T. 1961 
DEVELOPMENT OF SELF-REPORT TESTS TO 
MEASURE PERSONALITY FACTORS IDENTIFIED 
FROM PEER NOMINATIONS.—vUniv. of Michigan, 
Ann Arbor (Contract AF 41(657)-269); issued by 
Aeronautical Systems Division. Personnel Lab., 
Lackland Air Force Base, Tex. (Project no. 7717, 
Task no. 87003). Technical Note no. ASD-TN-61-44, 
May 1961. vi+41 p. 


An experimental battery of personality tests was 
constructed as part of a project to develop person- 
ality tests appropriate for use in selection of appli- 
cants for Air Force officer training. Criteria were 
peer-nomination ratings previously shown to define 
personality factors that were predictive of Officer 
Effectiveness Ratings. Rational selection of testing 
techniques and item forms was supplemented by in- 
formation from a series of tryouts with small sam- 
ples. The battery will be administered to a large 
sample composed of groups from which reliable 
peer-rating criteria can be obtained for full cross 
validation. (Author's abstract) 


9/45 

Norman, W. T., 1961 
PROBLEMS OF RESPONSE CONTAMINATION IN 
PERSONALITY ASSESSMENT.—Univ. of Michigan, 
Ann Arbor (Contract AF 41(657)-269); issued by 
Aeronautical Systems Division. Personnel Lab., 
Lackland Air Force Base, Tex. (Project no. 7717, 
Task no. 87003). Technical Note no. ASD-TN-61-43, 
May 1961. v+18 p. 


This survey reports the first phase of a project to 
develop tests to measure five personality variables. 
Various techniques are deffmed and these are ap- 
praised on the basis of logical implications and em- 
pirical findings. Conclusions favored questionnaires 
composed of forced-choice self-report items as best 
suited to the purpose of the project. A program is 
outlined for construction of such tests to produce 
instruments valid for the selected criterion variable 
and free from appreciable biasing effects. (Author's 
abstract) 


9746 
Obonai, T., 

K. Harano, and K. Fujizawa 
[AN EXPERIMENT OF ANXIETY DIAGNOSIS BY 
FLIGHT APTITUDE TEST. I] Koki tekisei ni 
okeru fuansei shindan ni kansuru hitotsu no kokoromi. 
II [Abstract ].—Nihon kok0 igaku shinrigakkai kiroku 
[Proceedings of the Japanese Society of Aviation 
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Medicine and Psychology] (Tokyo), (7): 1. May 1959. 
In Japanese. 

An experiment was carried out to determine the 
value of a Modified Taylor Manifest Anxiety Scale 
(adapted to Japanese culture) as an index of aptitude 
for flight. The test was administered to 100 college 
students (18-22 years of age) and 100 aviation candi- 
dates (19-20 years of age). The student group had a 
normal frequency distribution of anxiety scores and 
a mean anxiety score of 24.8, which agrees with 
previously obtained results. The mean anxiety score 
for aviation candidates was 14.2. Grouping of the 
anxiety scores for aviation candidates gave an L 
type distribution. The mean anxiety scores for both 
groups were below the mean anxiety score range for 
the abnormal anxiety group. Sixty out of 66 test 
items were discriminatory at a significant level. 


9747 
Obonai, T., 1959 
and T. Hosoki 

[THE RELATION OF FEAR AND ANXIETY TO THE 
CHANGE IN pH OF SALIVA]. Fuan osore no josho to 
daeki pH-chi tono kankei ni tsuite [Abstract ].—Nihon 
k6ki igaku shinri-gakkai kiroku [Proc. of the Japanese 
Society of Aviation Medicine and Psychology | (Tokyo), 
(7): 1-2. May 1959. In Japanese. 


Variations in pH of saliva were studied by the 
filter-paper method in 37 male neuropsychiatric out- 
patients, age ranges 14-44 years, under electroshock 
treatment, to determine whether there are shifts in 
salivary pH toward alkalinity or acidity in response to 
emotional stress due to fear or anxiety. A significant 
decrease in salivary pH was obtained in 24 patients, 
mainly schizophrenics. Thirteen showed no change in 
pH. No increase in salivary pH was noted in this 
group. Mean pH values taken during consultation 
(pH) and before electroshock treatment (pH2) were 
as follows: depressive cases — pH = 6.0, pH2 = 
5.9; schizophrenics—pH, = 6.5, pH2 = 6.0. The re- 
sults indicated that in a fear situation the salivary pH 
shifts toward acidity. However, these findings have 
to be evaluated carefully since these patients re- 
ceived chlorpromazine and reserpine medication. In 
addition, the shift in salivary pH was studied in 8 
neuropsychiatric anxiety cases in relation to the 
improvement in their condition. In five patients the 
salivary pH increased as anxiety lessened, in two 
patients pH decreased parallel to improvement in 
conditions, and in one there was no change in salivary 
pH. Two of the patients with a marked improvement 
in their anxiety condition exhibited a distinct incre- 
ment in salivary pH. 


9748 
Obonai, T., 
K. Harano, and K. Fujizawa 

[A STUDY OF ANXIETY DIAGNOSIS] Fuansei 
shindan ni kansuru hitotsu no kokoromi [Abstract].— 
Nihon k6kt igaku shinri-gakkai kiroku [Proceedings 
of the Japanese Society of Aviation Medicine and 
Psychology] (Tokyo), No. 6: 1-2. Nov. 1958. In 
Japanese. 


1958 


This is a preliminary experiment concerned with 
the diagnosis of anxiety in aviation candidates by a 
modified Taylor Manifest Anxiety Scale adapted for 
Japanese. The validity of each item in the scale is 
examined, the test method is evaluated, and finally, 
the Modified Taylor Manifest Anxiety Scale is 
standardized as part of the aptitude test for airmen. 
This modified scale was administered to 100 airmen 
in the 19-27-year age range. Grouping of the result- 
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ant anxiety scores gave a normal frequency distribu- 
tion. The average anxiety score was 24.64. The 
mean score for the high anxiety group (25% of 
sample) was 34.64; for the non-anxiety group, 15.88. 
Phi coefficients evaluating each test item were calcu- 
lated at the 1% level of significance for 31 items 
(47% of the total number of items), and at the 5% 
level of significance for 9 items (13.6% of the total). 
A comparison of the anxiety scores and estimate of 
the mental condition by other indices showed a cer- 
tain relationship of a descending order to anxiety, 
insomnia, nervousness, fatigue, anger, melancholy, 
normalcy and cheerfulness. 


9749 

o'Connor, W. F. 1960 
THE INTERRELATIONSHIPS OF SOCIAL PERCEP- 
TION, SOCIOMETRIC STATUS. PERSONALITY, 
AND THE ABILITY TO JUDGE PERSONALITY 
TRAITS. —Naval School of Aviation Medicine, 
Pensacola, Fla. (Research Project no. MR005.13- 
5001, Subtask 2). Report no. 9, Nov. 30, 1960. [71] p. 


The interrelationships between various aspects of 
the self-concept and the perception of others with 
sociometric status and social behavior were studied. 
Changes in some of these relationships over time 
were also studied. The results indicate a generalized 
disposition toward others was in part related to self- 
perception and the ability to judge others. Temporal 
changes in various relationships were also found, re- 
flecting the dynamic character of social behavior. 
(Author's abstract) (102 references) 


9750 
Pickrel, E. W. 1958 


THE DIFFERENTIAL EFFECT OF MANIFEST ANX- 
IETY ON TEST PERFORMANCE.—In: Symposium 
on Air Force Human Engineering, Personnel, and 
Training Research, p. 27-30. National Academy of 
Sciences—National Research Council, Publication 
no. 516. 1958. 


Groups of anxious and nonanxious subjects, as de- 
termined by a scale of manifest anxiety, were admin- 
istered psychometric tasks which varied in the num- 
ber of alternatives for decision making. There was 
no significant difference in the performance of the 
two groups on a control measure which did not pro- 
vide the subjects with alternatives for decision mak- 
ing. When the tasks provided a minimal number of 
alternatives, mean performance of the anxious group 
was superior. When the task was complex and a num- 
ber of alternatives were made available, mean per- 
formance of the nonanxious group was superior. Re- 
sults were obtained which are consistent with those 
found in experimental literature, thus demons trating 
a parallelism between psychometric measures and 
some types of variables studied in experimental lab- 
oratories. (Author's summary) 


9751 
Politur, D., 1958 
A. Pfister, and B. Weber 

[FATIGUE AND LOSS-OF-CONFIDENCE SYNDROME 
OF JET PILOTS: NOTE ON INTERPRETATION OF 
NEUROMUSCULAR ELECTRIC EXCITABILITY] 
Fatigue et syndrome "perte de confiance" des pilotes 
a'avion a réaction: note sur l'interprétation de l'ex- 
citabilité électrique neuro-museulaire. — Médecine 
aeronautique (Paris), 13 (3): 271-280. 1958. In 
French, with English summary (p. 279-280) 


257 


The "loss of confidence"' syndrome which affects 
jet pilots is nothing but a particular symptom of gen- 
eral psychosomatic fatigue. It comprises such other 
symptoms as insomnia and anxiety and is aggravated 
by the conflict between the pilot's condition and his 
sense of duty. In the beginning the pilot does every- 
thing possible to conceal his condition, but finally he 
breaks down and refuses to fly. The first stage of the 
nervous disturbance is even more dangerous since the 
probability of serious accidents is increased. To 
diagnose the affliction in time is, therefore, an im- 
portant task of aeromedicine. Since it is associated 
with certain bio-electric symptoms, measurements ol 
neuro-muscular excitability were carried out by the 
authors on nine jet pilots with the rheotome of Pluven 
and Guiot. The intensity-time curve proved an excel- 
lent means of diagnosis since fatigue is characterized 
by a pinching or even reversal of the respective elec- 
trical excitability of nerves and muscles. Intwo pilots 
definite indications of the developing syndrome were 
found, while in a third pilot there was some suspicion 
as to the possible tendency towards the syndrome. 
The thermal balneological treatments at Luxeuil-les- 
Bains which are indicated in gynecological and venous 
disorders and also in general nervous conditions such 
as insomnia, weakness, and irritability, were applied 
to cases of incipient "loss of confidence"' syndrome 
with excellent results. The cure lasts 21 days andcon- 
sists in bathing in a mineral water pool at 36° C. fol- 
lowed 2y underwater douches and a subsequent two- 
week rest period. The results of these treatments 
were very satisfactory as shown not only in thegeneral 
improvement of the patients, but also in rheotomic 
findings. 


9752 
Roff, M. 1959 


PRESERVICE PERSONALITY PROBLEMS AND 
SUBSEQUENT ADJUSTMENTS TO MILITARY SEk- 
VICE: A REPLICATION OF "THE PREDICTION OF 
PSYCHONEUROTIC REACTION",—School of Avia- 
tion Medicine, Randolph Field, Texas. heport no, 
58-151, Feb. 1959. 7p. 

Also published as: RELATION BETWEEN CER- 
TAIN PRESERVICE FACTORS AND PSYCHONEU- 
ROSIS DUKING MILITARY DUTY.—U.S. Armed 
Forces Med, Jour., 11, (2): 152-160. Feb. 1960. 


An attempt was made to correlate information 
available from school-age psychiatric analysis with 
the subsequent records of 98 servicemen, 49 of whom 
had been diagnosed as psychoneurotic while in ser- 
vice, and 49 of whom had attained a grade of sergeant 
or better, and had had satisfactory service records. 
A set of rules was established for the determination 
by examiners of good, undecided or neutral, or poor 
ratings from the information available. Ratings of 
good and poor were found to be correlated with 
subsequent behavior in 3/4 of the cases studies, A 
similar correlation was found when the predictive 
comments of the examining psychiatrist were used 
as rating criteria. 


9753 
Schnore, M. M. 1959 


INDIVIDUAL PATTERNS OF PHYSIOLOGICAL AC- 
TIVITY AS A FUNCTION OF TASK DIFFERENCE 
AND DEGREE OF AROUSAL.—Jour. Exper. 
Psychol., 58 (2): 117-128. Aug. 1959. 


The consistency of individual differences in physi- 
ological activity, as well as individual differences in 
the level of general arousability (alertness) exhibited 
under experimental conditions were investigated. It 
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was attempted to establish whether some physiologi- 
cal measures will prove to be superior despite indi- 
vidual differences in judging the level of arousal. 
Nine physiological functions were recorded. Varia- 
tions in the experimental situation were produced by 
employing tracking and arithmetic tasks with a high 
and a low level of arousal for each task. The results 
showed that during qualitatively and quantitatively 
different stimulus situations individuals exhibited 
idiosyncratic but highly stereotyped patterns of so- 
matic and autonomic activation. Significant correla- 
tions among the physiological measures were shown 
by 567 of the subjects. Four measures (heart rate, 
blood pressure, respiration rate, and right forearm 
muscle tension) consistently differentiated between 
high and low arousal conditions. On the basis of the 
present evidence it is suggested that these measures 
may be useful as indicants of arousal at least in the 
ranges studied. It is proposed that the reliability of 
the estimate of level of arousal may be raised by 
using several indices in combination. (Author's 
summary, modified) 


9754 
Sipowicz, R. R., 1961 
and R. A. Baker 
EFFECTS OF INTELLIGENCE ON VIGILANCE: A 
REPLICATION. —— Perceptual and Motor Skills, 
13 (3): 398. Dec. 1961. 


Previous findings on the relationship between in- 
telligence and monitoring performance were con- 
firmed in this experiment conducted with 88 sub- 
jects. Intelligence had no significant effect on either 
auditory or visual signal detection. Also confirmed 
was a higher probability of detection for auditory 
signals and a larger decrement for the visual task. 


9755 

Solomon, P. 1961 
MOTIVATIONS AND EMOTIONAL REACTIONS IN 
EARLY SPACE FLIGHTS. In: Psychophysio- 
logical aspects of space flight, p. 272-277, Ed, by 
B, E, Flaherty. New York: Columbia Univ. Press, 
1961. 


Screening of candidates for space travel should 
include a psychoanalytically oriented survey of the 
unconscious emotional makeup and exposure to a 
standard sensory deprivation situation, Fsychoana- 
lytic research links severe emotional disorders to 
threats of dissolution to the ego, the integrity of 
which is critically dependent upon a continuous 
meaningful contact with the outside environment, It 
is recommended that prophylactic measures for 
mitigation of emotional stress of space travelers 
include: (1) variegated and sufficient number of 
tasks; (2) constant communication with family and 
friends; (3) presence of a companion; and (4) 
avoidance of inactivity, monotony, and boredom, 


9756 

Strollo, M. 1961 
[ON THE SUBJECT OF PERSONALITY: FAVOR- 
ABLE AND UNFAVORABLE PERSONALITY 
TRAITS OF AIRPLANE PILOTS] In tema di per- 
sonalita: attributi caratterologici favorevoli e sfa- 
vorevoli nel pilota di aviazione. —— Rivista di 
medicina aeronautica e spaziale (Roma), 24 (1): 
55-70. Jan, -March 1961. In Italian, with English 
summary (p. 69). 





In a questionnaire presented to a group of pilots 
on active duty, it was demonstrated that a positive 
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association existed between flight performance and } 
the favorable personality traits of practicality, j 
calmness, sociability, decisiveness, and self-as- | 
surance, as opposed to a negative association with | 
such unfavorable traits as abstractedness, nervous.’ 
ness, over-reactiveness, conformity, and submis- | 
sion. 


9757 
Tupes, E. C., 1961 | 

and R. E. Christal ‘ 
RECURRENT PERSONALITY FACTORS BASED ON 
TRAIT RATINGS. —Aeronautical Systems Division. 
Personne] Lab., Lackland Air Force Base, Tex. 
(Project no. 7717, Task no. 17110). Technical Re- 
port no. ASD-TR-61-97, May 1961. vii+40 p. 


Intercorrelations among ratings on 35 personality 
traits, selected as representative of the personality 
domain, were obtained for eight samples. These 
samples differed in length of acquaintanceship from 
three days to more than a year; in kind of acquaint- 
anceship trom assessment programs in a military 
training course to a fraternity house situation; in 
type of subject from airmen with only a high school 
education to male and female undergraduate students 
to first-year graduate students; and in type of rater 
from very naive persons to clinical psychologists ani 
psychiatrists with years of experience in the evalua- 
tion of personality. Centroid of multiple-group fac- 
tors were extracted and rotated orthogonally to sim- 
ple structure. For one study, an independent solution 
was obtained in which analytic rotations were ac- 
complished on an IBM 650 computer using Kaiser's 
normal varimax criterion. Five fairly strong and 
recurrent factors emerged from each analysis, 
labeled as (1) Surgency, (2) Agreeableness, (3) De- 
pendability, (4) Emotional Stability, and (5) Culture. 
(Authors' abstract) 


9758 

Voas, R. B. 1958 
RELATIONSHIPS AMONG THREE TYPES OF RE- 
SPONSE SETS,—U.S. Naval School of Aviation 
Medicine, Pensacola, Florida (Research Project 
NM 16 01 11, Subtask 1). Report no. 15, July 1, 
1958. ii+33 p. 


Most individuals have certain "test taking habits", 
such as answering "false" more frequently than 
"true". Asa result they react to the form of the 
questionnaire as well as to the content of the ques- 
tions. This paper investigates the relationship 
among three such sets: the tendency to use one 
category of response more {frequently than another; 
the tendency to give normative responses; and, 
finally, the tendency to give socially desirable re- 
sponses, Each of the three response sets was found 
to be independent of the other two. Analysis of the 
relationships of these sets to the trait scales of the 
MMPI and GZTS indicated that most of these were 
strongly affected by these three types of bias. (Au- 
thor's abstract) 


9759 

Walter, W. G. 1961 
THE HUMAN BRAIN IN SPACE TIME, —— In: The 
biology of space travel, p. 81-93. Symposia of the 
Institute of Biology, 10. London, 1961. 


Since men will be used in the exploration of 
space, they should be regarded as computer sys- 
tems, and the design and specifications of the cir- 
cuitry of the nervous system should be studied, 
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Sensory deprivation is discussed in light of isola- 
tion, wakefulness, vigilance, signal reception, and 
memory. The origin and mechanism of human 
creativity and exploration is related to discrimina- 
tion and association of signal stimuli and to moti- 
vation. Results of some task experiments concern- 
ing association and observation of the mind during 
signal reception are reported. It is concluded that 
in the stress and unfamiliarity of space the nerv- 
ous system must maintain its integrity and reso- 
lution of its space-time transformation devices in 
order for humans to serve as general purpose 
computers, 


9760 
Waters, L. K. 1960 


RELIABILITY, SCALE DEPENDENCE, AND FLIGHT 
STUDENT NORMS FOR THE GORDON PERSONAL 
PROFILE.—Naval School of Aviation Medicine, 
Pensacola, Fla. (Research Project no. MR005.13- 
3003, Subtask 1). Report no. 32, Nov. 7, 1960. ii+4p. 


This study was done to obtain split-half and test- 
retest reliability estimates, estimates of scale in- 
dependence, and normative data for a flight student 
sample for the Gordon Personal Profile. From the 
analysis of data obtained from first anc thirteenth 
week administrations of the instrument it was found 
that total score and scale reliabilities are of sufficient 
magnitude to warrant the instruments use for research, 
the scales are measuring related personality charac - 
teristics, and flight student and college samples dif- 
fer on mean scores for the various scales. It is 
recommended that further research on the instrument 
be conducted to obtain validity data. (Author's sum- 
mary) 


9761 
Weybrew, B. is., 1959 


and D, Alves 
AN EXPLORATORY STUDY OF THE RELATION- 
SHIP OF AUTONOMIC RESILIENCY TO MANIFEST 
ANXIETY AND SELECTED PERSONALITY TRAITS. 
— Naval Medical Research Lab., New London, Conn, 
(Research Project no. NM 23 02 20.01.05). Report 
no. 307 (vol. 18, no. 2), March 3, 1959. [42] p. 


Electrodermal conductance (EDC) measures were 
obtained from 23 enlisted submariner candidates dur- 
ing forced hyperventilation and breathholding. The 
ratings with respect to the trait dimensions of emo- 
tional stability, adaptability, excitability, anxiety, and 
so on (22 scales in all) were made by two instructors 
after the men had completed a four months course in 
Submarine Medicine Technic. A paper-and-pencil 
test of manifest anxiety and the school grades were 
also included as criteria. The major findings were 
that basal conductance level is inversely correlated 
with ratings on adaptability to change, motivation, 
likeability, industry and self-confidence, whereas 
relative recovery to basal conductance levels is cor- 
related positively with ratings on emotional stability, 
absence of hypochondriacal-like symptoms, adaptabil- 
ity to change, likeability, and absence of tendency 
toward depression. The lability of the basal conduc- 
tance level is correlated inversely with ratings of the 
trait dimension of excitability. Manifest anxiety, as 
measured, is uncorrelated with any of the EDC 
measures. Coupled with the suggestions obtained 
from a case history also presented in this paper, 
the findings suggest the feasibility of using EDC-de- 
rived measures (or other ANS indicators) as predic- 
tors of ability to tolerate the stresses of long sub- 
mergence, Suggestions for additional studies along 
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similar lines but involving group measurement tech- 
niques are also presented. (Authors' abstract) 


9762 
Willingham, W. W. 1958 


THE SENTENCE-COMPLETION TEST AS A MEAS- 
URE OF MORALE,—U.S. Naval School of Aviation 
Medicine, Pensacola, Fla. (Kesearch Project NM 
16 01 11, Subtask 4). Report no. 4, March 12, 1958, 
iii+|17] p. 

When compared with four other morale measures, 
the sentence-completion technique did not show a 
higher average intercorrelation. It was concluded 
that the sentence-completion test did no better or 
worse than the other measures in tapping the gener- 
alized attitude. (Author's summary) 


9763 
Wulfften-Palthe, P. M. van 1960 


THE STIPPLE TEST: A FOLLOW-UP STUDY 
INCLUDING NOTES ON HYPERVENTILATION ,— 
In: Selected papers from symposium held 16-17 
June, 1958, Paris, France, p. 77-90. Supplement to 
AGARDograph 2. Paris, July 1960. 

Aviation cadets were subjected to the stipple test. 
A correlation was found between speed and regularity, 
low speed and strong irregularity with a high degree 
of accuracy suggesting epileptoid personality struc- 
ture, and a high degree of inaccuracy with speed and 
dispersion around average indicating an hysteroid 
or immature character trend. In principle, the 
stipple test may be used to assess the level of con- 
sciousness of a candidate. A comparison of electro- 
encephalographic tracings with the results of the 
stipple test on subjects who were voluntarily hyper- 
ventilating showed a definite positive correlation, 
but it is emphasized that electroencephalographic 
delta waves must be carefully interpreted since they 
may accompany hyperventilation in young adults. 


9764 
Ziller, R. C. 1959 


LEADER ACCEPTANCE OF RESPONSIBILITY FOR 
GROUP ACTION UNDER CONDITIONS OF UN- 
CERTAINTY AND RISK.—Jour. Psychol., 47 (1): 
57-66. Jan. 1959. 

This experiment was designed to explore the 
characteristics of leaders who are willing to assume 
responsibility for group action under conditions of 
unceriainty with regard to group security. Thirty- 
nine aircrews (130 men) who were approaching the 
end of a training program preparing them for combat 
in Korea were used as subjects. The experiment was 
conducted at a stage when the crews were learning 
survival after a bailout or crash landing. The inde- 
pendent variables included measures of group 
attraction and the leader's social conformity, F- 
Scale score, and motivation. The decision-making 
incident was set in a realistic military training situ- 
ation in which rather severe physical and psycholog- 
ical discomfort might result . In essence, the leader 
was required to choose: (a) whether to assume 
responsibility for group action by throwing a die to 
determine whether or not the group would avoid a 
threatening group experience, or, (b) whether to 
proceed in the customary manner (customary in 
that previous training groups and their leaders had 
been given no choice) against unknown odds under 
circumstances created by chance events and individ- 
ual behavior. In this choice situation, 9 out of 39 
leaders of the aircrews accepted the responsibility 
fur group action. These men tended to be relatively 
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unconcerned about differing from the opinions of the 
group, scored relatively high on the F-Scale, and 
were generally more highly motivated. (Author's 
summary, modified) 


c. Social Psychology 


9765 
Bryan, G. L., 
and J. W. Rigney 
EMOTIONAL BEHAVIOR OF AIRLINE PASSENGERS. 
—Aerospace Med., 31 (2): 123-126. Feb. 1960. 


Data pertaining to passenger reactions and atti- 
tudes were obtained from 156 stewardesses. ‘In gen- 
eral, airline passengers behave much the same way 
in the air as they do on the ground, except that they 
tend to behave in a dependent fashion. There are 
only minor sex-related differences with respect to 
behavior and emotionality. The group nature of the 
enterprise influences the behavior of individuals in 
minor ways, e.g., young men traveling in groups are 
more likely to create disturbances than similar indi- 
viduals traveling alone. 


1960 


9766 

Dunlap, J. W. 1951 
ENGINEERING PSYCHOLOGY AND HUMAN FAC- 
TORS IN DESIGN. ix. HUMAN i}. 2 =RACTIONS, — 
Electro-Technol., 67 (5): 128-130. May 1961. 


The importance of man-man interactions to ade- 
quate system design is stressed and a description 
is given of the effect of social environment on hu- 
man interactions in conventional and advanced sys- 
tems. Both men and machines are interdependent 
in conventional systems and each man is necessary 
to the effective operation of the system. In ad- 
vanced systems, instead of continually interacting 
with equipment, men are more and more becoming 
monitors and find themselves relatively or com- 
pletely isolated from their fellow workers, By re- 
quiring mission-oriented values, attitudes, and 
working arrangements that are counter to those of 
the social environment, advanced systems contain 
the seeds of eventual inadequacy. It is recommend- 
ed that research on human interactions in conven- 
tional systems include studies to determine the 
most effective group structures for various work 
situations; in advanced systems more attention 
should be given to the social environment of the 
operator. 


9767 
Lanzetta, J. T., 
and V. T. Kanareff 

SOME SOCIAL FACTORS AFFECTING THE 
CHOICE OF AN "IMITATIVE" RESPONSE IN A 
PROBABILITY LEARNING SITUATION. —Univ. of 
Delaware. Fels Group Dynamics Center, Newark 
(Contract AF 33(616)-5845); issued by Wright Air 
Development Division. Behavioral Sciences Lab., 
Aerospace Medical Div., Wright-Patterson Air 
Force Base, Ohio (Project no. 7183, Task no. 
71618). WADD Technical Report no. 60-196, Aug. 
1960. iii+48 p. 


Seven studies are reported concerning the fre- 
quency of occurrence of an imitative response ina 
two-choice probability learning situation as a func- 
tion of the characteristics of the task and the 
choices ostensibly made by a partner. On each 
trial the subject had the option of either agreeing or 
disagreeing with "partner's" response (which was 
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actually controlled by the experimenter). Over 
trials one of these modes of behavior would maxi- 
mize the probability of success. In addition, 
several methods were used to induce attitudinal 
sets concerning the legitimacy of the imitative 
behavior. Results of the studies tend to support 
predictions deduced from a modified decision theory 
framework. The extent of utilization of an imitative 
response is a positive function of its instrumental 
value and the amount of reward obtained. The ef- 
fects of the attitudinal sets, however, appear to 
depend on the experimental procedures employed. 
Possible reasons for the inconsistent results and 
the relevancy of the experiments to the problem of 
social learning are discussed. (Authors' abstract) 


9768 

Rohrer, J. H. 1961 
INTERPERSCNAL RELATIONSHIPS IN ISULATED 
SMALL GROUPS. —— In: Psychophysiological 
aspects of space flight, p. 263-271. Ed. by B. E, 


Flaherty. New York: Columbia Univ. Press, 1961, 


Interpersonal relationships of groups of 5-24 
males totally committed to complete isolation for : 
definite length of time show three phases: (1) 
heightened anxiety, compensated for by intense 
bodily activity; (2) adjustment to routine duties 
with lessened anxiety but increased depression; 
and (3) increased affect expression, occurrence of 
much anticipative behavior, greater likelihood of 
the occurrence of aggressive behavior, and slacken- 
ing in work achievement towards the end of the 
isolation experience, Phenomena observed include: 
(a) heightened need for ego gratification and affect- 
involved interpersonal relationships; (b) alterations 
in sleep habits; (c) increase in the importance of 
oral gratification; (d) preference for simpler 
leisure-time activities; and (e) tendency of individ- 
uals and small groups to identify themselves ac- 
cording to occupation. Underlying variables influ- 
encing behavior are discussed, 


9769 
Sabatelli, G., 

R. Onesti, and A. M. Regina 
[COMPARATIVE SOCIOMETRIC OBSERVATIONS 
BETWEEN A GROUP OF CAREER AIRMEN AND A 
GROUP OF ENLISTED AIRMEN] Osservazioni socio- 
metriche comparative tra un gruppo di avieri di 
carriera ed un gruppo di avieri di leva.—Rivista di 
medicina aeronautica e spaziale (Roma), 23 (2): 212- 
234. April-June 1960. In Italian, with English sum- 
mary (p. 232). 

A sociometric test was given to a group of career 
airmen and a group of enlisted airmen in the Italian 
Air Force. Subjects were asked to select from their 
group the persons they preferred to work with on 
teams as well as those they did not wish to work with. 
A comparative analysis of the sociograms indicated: 
(1) a different social organization between the two 
groups; (2) that specialist non-commissioned career 
officers tended to select a group leader and displayed 
some interrelation among the subgroups (rejected 
airmen and those who grouped in pairs), and (3) that 
groups of enlisted specialists on temporary duty 
tended to discriminate against groups of newly re- 
cruited personnel and older airmen about to be dis- 
charged. These latter groups also formed social and 
work groups according to geographical area. The 
value of sociometric tests is noted for the study of 
the relationship between individuals, composition of 
groups, and for the formation of work teams. 


1960 





rp ert nyo oc 


r;O np st st kt oO 


mDpDionns ses OF Oo WwW 


t) 


61 
ED 


er 
an 
eir 


vith. 
ad: 


er 
yed 


at 





5. PSYCHOLOGY AND PSYCHIATRY 


9770 
Sells, S. B. 1958 
HUMAN FLIGHT BEHAVIOR IN GROUPS.—School 
of Aviation Medicine, Randolph Air Force Base, 
Texas. Review no. 6-58, July 1958. 21 p. 
Essentially the same as: HUMAN BEHAVIOR IN 
GROUPS.—U.S. Armed Forces Med. Jour., 10 (8): 
926-944. August 1959. 
Also published in: Human factors in jet and space 
travel, p. 112-133. Ed. by S. B. Sells and C. A. 
Berry. New York: Ronald Press, 1961. 


This paper presents a survey of research on group 


behavior oriented to problems of aircrew proficiency. 


The semantic problem involving the distinction be- 
tween terms used to describe human behavior, such 
as consideration, identification, and cooperation, and 
terms used to describe group functions, which are 
essentially abstractions, such as leadership, morale, 
and group effectiveness, is discussed. The survey 
was organized in terms of a frame of reference 
within which top management levels might consider 
application of principles of group behavior to in- 
crease group effectiveness. The concept of effec- 
tiveness depends on the specification of group mis- 
sion or goals, which is necessary in order to define 
criteria of performance. Group performance in re- 
lation to goals depends both on staffing and utilization 
of personnel. Staffing refers to capabilities of group 
members and hence group potentiality. Utilization 
refers to the work environment provided by manage- 
ment for the group, and reflects the extent of reali- 
zation of potentiality. Approaches to utilization con- 


sidered were the structuralapproach, group dynamics, 


and the group as a man-machine system. (Author's 
summary, modified) (41 references) 
d. Psychiatry 
\Neuropsychiatric examination under 8-/| 
9771 
Billings, C. E. 1959 


PSYCHIATRIC DISORDERS IN MILITARY 
AVIATORS.—Jour. Aviation Med., 30 (2): 100-106. 
Feb, 1959. 

A total of 210 pilots at an Air Force base in 
England were cared for by unit flight surgeons 
from May, 1955, to April, 1957. Sixteen pilots 
were found to have significant psychiatric disorders, 
of whom two were psychotic. Five case histories 
in which a significant degree of personality dis- 
organization or deterioration of performance oc- 
curred are presented. It is suggested that the 
stress of non-combat military flying is not the 
cause of psychiatric disorders in military aviators, 
but flying may modify a pre-existing disorder. 
Until such time as it is possible to assess reliably 
emotional maturity in the candidate for flying train- 
ing, close continuing observation presents the most 
practical method of separating overly or potentially 
unstable pilots from those likely to maintain their 
equilibrium. 


9772 

Stevenson, W. A. H. 
THE INFLUENCE OF HOME LIFE IN THE 
AETIOLOGY OF PSYCHIATRIC BREAKDOWN 
AMONG AIRCREW PERSONNEL.——In: IInd World- 
IVth European Aviation and Space Medicine 
Congress (Rome, 1959), Papers, vol. 2, part 1, 
p. 329-333. Roma, 1961. 


1961 
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Four case histories are presented of aircrew 
members employed in civil aviation and treated 
for psychiatric disabilities. The patients were over 
30 years of age, with twelve years or more flying 
experience, who at some time during their career 
survived severe traumatic experiences without 
breaking down. All patients were subjected to con- 
siderable domestic and marital stress before re- 
porting sick. Another factor was worry over their 
future careers in the airlines. Only one patient 
complained of fear of flying, the other cases became 
more accident-prone. It appeared that the wives of 
the patients had little appreciation for the responsi- 
bilities involved in their husbands’ work and did not 
realize that their attitudes and behavior were im- 
posing an additional burden. It seemed likely that 
social and environmental factors influenced the 
genesis and course of the psychiatric disorders, 


9773 

Virgili, R. 1961 
[NEUROPSYCHIATRIC DISORDERS CAUSED OR 
AGGRAVATED BY FLIGHT ACTIVITY] Affezioni 
neuropsichiatriche dipendenti od aggravate dall' 
attivatd di volo. —— In: II congresso mondiale e 
IV europeo di medicina aeronautica e spaziale, 
Vol. I, p. 145-175. Roma, 1961. In Italian, with 
English summary (p. 169-171). 


Since the nervous system may be affected by hy- 
poxia and hyperventilation during flight, susceptible 
persons must be screened during selection along 
with individuals with latent epilepsy and tetanism 
which may be activated by flight conditions. Avia- 
tion psychiatry is essentially based on emotional 
factors. Some pathological phenomena characterized 
by stupor (akinetic stuporous form) or by disturbed 
consciousness associated with motor hyperactivity 
(hyperkinetic crepuscular form) may be observed. 
Minor but repeated emotional shocks may be fol- 
lowed by psychotraumatic symptoms (operational 
breakdown), In addition, fatigue, hardship, and dis- 
comfort play an important role in the etiopatho- 
genesis of neuropsychiatric disorders associated 
with flight. Flight phobias may be of the anxiety 
type, as a sequel to an emotional shock, or due to 
alleged physical defects which may produce dis- 
comfort in flight. Solitude, immobility, and scarce 
proprioceptive and exteroceptive afferences are 
also etiologically important. Recommended proce- 
dures for maintaining and improving the mental 
efficiency of flying personnel include the consider- 
ation of positive psychodynamic factors such as 
the subject's identification with his combat unit, 
leadership qualities, and avoiding the various causes 
of stress by means of mental treatment or mass 
methods (rest periods, health stations). (57 refer- 
ences) 


e. Alertness and Vigilance 


9774 
Adams, J. A,, 

H. H. Stenson, and J. M. Humes 
MONITORING OF COMPLEX VISUAL DISPLAYS. 
Il. EFFECTS OF VISUAL LOAD AND RESPONSE 
COMPLEXITY ON HUMAN VIGILANCE, —— Human 
Factors, 3 (4): 213-221. Dec. 1961. 


A vigilance experiment was performed on the 
characteristics of visual monitoring behavior using 
60 male subjects. A three-hour task detecting 6 or 


1961 








9775-9780 


36 visual signals on a screen was similar to an 


air defense surveillance. Response-produced stimu- 


lation was a function of response complexity. No 
vigilance decrement was found for per cent of sig- 
nals correctly detected. Response latency declined 
significantly, but slightly, for groups that had sim- 
ple response conditions but not for groups with 
complex response requirements. Results are dis- 
cussed in terms of issues operationally defining 
sources of stimulation for the activationist hypoth- 
esis, and the cautions that must be observed in 
generalizing from the simple tasks of most vigi- 
lance experiments to the complex tasks of semi- 
automatic systems. (Authors' abstract, modified) 
(28 references) 


9775 

Baker, C. H. 1961 
MAINTAINING THE LEVEL OF VIGILANCE BY 
MEANS OF KNOWLEDGE OF RESULTS ABOUT A 
SECONDARY VIGILANCE TASK. —— Ergonomics 
(London), 4 (4): 311-316. Oct. 1961, 


An experiment is reported in which performance 
of a central vigilance task was maintained at a 
high level by giving knowledge of results concern- 
ing performance on a peripheral vigilance task 
which was undertaken concurrently. Knowledge of 
results consisted of displaying response time to 
the onset of a signal in the secondary task, re- 
sponse time connoting the degree of alertness with 
respect to the central task. There appear to be 
implications for the design of an alertness indica- 
tor. 


9776 

Baker, C. H. 1960 
OBSERVING BEHAVIOR IN A VIGILANCE TASK.— 
Science (Washington), 132 (3428): 674-675. Sept. 
9, 1960. 


It has been suggested that level of performance 
in a vigilance task is accurately reflected by fre- 
quency of observing responses. By means of photog- 
raphy it has been demonstrated that under conditions 
where a decrement in vigilance performance does 
not occur, the frequency of nonobserving behavior 
and general activity increases with time. (Author's 
abstract) 


9777 

Baker, C. H. 1959 
THREE MINOR STUDIES OF VIGILANCE.—Detence 
Research Medical Labs. (Canada), Toronto, Ontario 
(DRML Project no, 234). DRML Report no, 234-2, 
April 1959, ix+15 P. 


The three experiments reported were undertaken 
to test inferences made from an expectancy theory 
of vigilance. The first experiment demonstrates the 
expectancy concept in a reaction time experiment. 
The second was undertaken to examine the hypothesis 
that vigilance decrement is a function of inter-signal 
regularity. The third shows that knowledge of re- 
sults in a vigilance setting operates by informing 
the observer of the true nature of the temporal struc- 
ture of a series of signals, An appended note pre- 
sents data on the ability of human subjects to gen- 
erate a series of signals characterized by temporal 


regularity. (Author's abstract) - 
9778 
Baker, C. H. 1959 


TOWARDS A THEORY OF VIGILANCE, ——Canad. 


262 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


Jour, Psychol. (Toronto), 13 (1): 35-42. March 
1959, 


Vigilance deteriorates with time when weak and 
randomly occurring signals, serially presented, 
must be observed and responded to. An expectancy 
hypothesis states that the probability of detection 
is determined by a large and rather indeterminate 
number of signals preceding the signal in question, 
with the observer continuously performing a kind 
of averaging of previous input in order to extrapo- 
late the results to future behavior of the search 
field. Thus, expectancy should be low immediately 
after a signal, should increase as the mean inter- 
signal interval is approached, should become quite 
high as the intersignal interval grows beyond the 
mean, and, finally, as the interval grows still longer 
expectancy again falls to a low level. At least six 
factors are known to retard or accelerate the decre- 
ment in performance of vigilance tasks. (1) Rate 
of signal appearance: a greater percentage of sig- 
nals is detected, or signals are responded to more 
quickly, as signal frequency increases. (2) Inter- 
Signal interval: the more regular the temporal in- 
terval between signals, the more signal detections, 
(3) Signal magnitude: signals of large magnitude 
(size, duration, intensity) escape detection less 
frequently than those of smaller magnitude. (4) 
Knowledge of results during a vigilance session 
prevents a decrement in performance from occur- 
ring. (5) Environmental factors: any distraction 
which competes for attention with the vigilance 
task will result in a deteriorated performance; 
significantly more signals are detected at 79° F. 
than at 70° or 90° when subjects are dressed in 
shorts; high ambient noise levels also impair per- 
formance. (6) Knowledge of signal location: when 
visual signals appear at locations which cannot 
be predicted, performance is generally poorer than 
when the location is known. The motivation factor 
as determinant of perceptual performance effi- 
ciency is not included in this discussion. 


9779 
Baker, R. A., 

R. R. Sipowicz, and J. x. Ware 
EFFECTS OF PRACTICE ON VISUAL MONITOR- 
ING. —— Perceptual and Motor Skills, 13 (3): 291- 
294. Dec. 1961. 


Nineteen subjects monitored brief interruptions 
of a continuous light source for 15 90-:ain, watch 
sessions over a 5-day period. No significant chang 
in the number of signals detected occurred during 
the 15 watch sessions. Signal detection for individ- 
ual subjects remained at approximately the same 
level throughout the 5-day period. The results sug- 
gest that practice alone is not a sufficient condi- 
tion for the improvement of visual monitoring, (Au- 
thors' summary) 


1961 


9780 

Broadbent, D. E. 1941 
HUMAN AROUSAL AND EFFICIENCY IN PER- 
FORMING VIGILANCE TASKS. —— Discovery, 


22 (7): 314-317, 320. July 1961. 

Studies of work efficiency in various vigilance 
tasks have uncovered several factors, important 
in the maintenance of an optimuia level of arousal. 
The probability of a signal was found to be sig- 
nificantly related to its efficiency apart from its 
arousal properties. The efficiency is high with a 
high signal rate but deteriorates under low signal 
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5. PSYCHOLOGY AND PSYCHIATRY 


probability. In addition, efficiency is affected by 
the diurnal rhythm of many physiological functions, 
state of sleeplessness, fatigue, and level of back- 
ground stimulation. Highly arousing conditions also 
tend to produce a deterioration in efficiency with 
time, probably as a consequence of the increased 
amount of errors in over-arousal states. 


9781 

Colquhoun, W. P. 1961 
THE EFFECT OF 'UNWANTED' SIGNALS ON 
PERFORMANCE IN A VIGILANCE TASK. 
Ergonomics (London), 4 (1): 41-51. Jan. 1961. 

Performance in a task of visual vigilance in 

which both "wanted" and "unwanted" signals oc- 
curred was observed in an experiment in which 
signal frequency and wanted signal probability 
(ratio of wanted to unwanted signals) were varied 
independently. It was found that: (1) A sixfold in- 
crease in the probability that any signal occurring 
would be a wanted one resulted in a considerable 
improvement in the efficiency with which these 
wanted signals were detected, whereas a similar 
increase in the frequency with which signals were 
presented produced no significant alteration in ef- 
ficiency. (2) The improvement in performance ap- 
peared during the first ten minutes of the watch 
and remained in evidence throughout the session. 
(3) The improvement was most marked in the case 
of signals appearing near the periphery of the dis- 
play. (4) Individual differences in detection effi- 
ciency were related to the frequency with which 
false reports were made. Implications for the 
theory of vigilance - itis relevance 
of the results to the organization of monitoring 


Yow V.OT 


work, are considered in the discussion. (Author's 
abstract) 

9782 

Coraboeuf, E., 195¢ 


G. Galand, and Y. M. Gargouil 
|EFFECT OF THE INHALATION OF WARM AIR 
ON VIGILANCE IN MAN | Influence d'inhalations 
d'air chaud sur l'état vigile chez 1'Homme.—-- 
Comptes rendus de la Société de biologie (Paris), 
153 (10): 1579-1580. 1959. In French. 


A marked somnolence was observed in 3 of 5 
subjects breathing warm air (55-60°C.) through 
a nose-mouth mask. Electroencephalographic 
studies revealed slow waves consistent with a 
state of sleep within 15 minutes after initiation 
of the exposure. 


9783 
Dardano, J. F., 
and I. Mower 
RELATIONSHIPS OF INTERMITTENT NOISE, 
INTER-SIGNAL INTERVAL AND SKIN CONDUC- 
TANCE TO VIGILANCE BEHAVIOR.—Aberdeen 
Proving Ground. Army Ordnance Human Engineer- 
ing Lab., Md. (Project no. TB1-1000). Technical 
Memorandum no. 7-59, July 1959. v+29 p. 
AD 220 701 
Relationships of intermittent, low intensity, am- 
bient white noise, inter-signal interval variability, 
and basal skin conductance to prolonged observation 
were investigated. Enlisted men monitored a cath- 
ode ray tube screen for a continuous three-hour 
period in an isolated environment. Observers were 
required to differentiate a total of 180 critical sig- 
nals which differed from periodically blinking back- 
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ground signal only by a larger amplitude. Perform- 
ance was measured by reaction time. Monitoring 
performance did not deteriorate with low variability 
of inter-signal intervals, 50 to 70 sec. Intermittent 
noise impaired performance with this schedule by 
slightly increasing reaction times during the entire 
session. With a greater variability of inter-signal 
intervals, performance deteriorated continuously 
during the vigil and was unaffected by intermittent 
noise. A minimum inter-stimulus interval of 30 sec. 
resulted in an inverse relationship between reaction 
time and length of inter-stimulus interval, at least 
up to the mean interval. Basal skin conductance was 
negatively correlated with logarithm of reaction 
time when performance deteriorated under a signal 
schedule requiring continuous observation. 

(Authors' abstract) 


9784 
Elliott, E. 16€0 
PERCEPTION AND ALERTNESS. —— Ergonomics 


(London), 3 (4): 357-364. Oct. 1960. 


Many of the published results of laboratory stud- 
ies of vigilance do not indicate what occurs in 
practical watchkeeping tasks. Thus, for example, 
the "fatigue" effects which Mackworth studied in- 
tensively, are seldom found in the more important 
military watchkeeping tasks, Again the relationship 
between rate of stimulation and probability of re- 
sponse appears to be more nebulous in protracted 
practical tasks than it is in a closely controlled 
laboratory study such as Deese's, Furthermore 
we find that performance in practical tasks is gen- 
erally very poor compared with what seems to be 
theoretically possible. This effect can be seen also 
in some of the well known laboratory results, but 
there has been little discussion devoted to it. This 
paper reformulates current ideas of perceptual or- 
ganization in watchkeeping, and attempts to explain 
why there are discrepancies of the kind just men- 
tioned, Particular emphasis is placed upon the type 
of investigation which needs to be pursued in or- 
der to resolve present difficulties. (Author's ab- 
stract) 


9785 
Ellis, H.C., 
and A. E, Ahr 
THE ROLE OF ERROR DENSITY AND SET INA 
VIGILANCE TASK.—Jour. Applied Psychol., 
44 (3): 205-209. June 1960. 


This experiment was designed to cetermine the 
effects of signal density on frequency of correct 
and false detections, to study the types of errors 
detected, and to examine the effects of shifts in 
signal density on error cetection in a proofreading 
situation. A total of 216 subjects proofread ma- 
terial of neutral emotional content. Differential 
treatment of the groups consisted of six levels of 
error censity for the first 10 pages, and then shifts 
to three levels of error density for the last five 
pages. The results show that error detection 
efficiency in a proofreading task is a 
function of the density of errors in the manuscript. 
However, at high levels of error “ensity the detec- 
tion efficieacy is reduced. False detections were 
not a function of error density, but were positively 
correlated with correct responses. Shifts in error 
density, after experience with a fixed level, produced 
no significant change in the percentage of errors 
detected. (Authors' summary, modified) 
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9786 

Erlick, D. E. 1961 
JUDGMENTS OF THE RELATIVE FREQUENCY OF 
A SEQUENTIAL SERIES OF TWO EVENTS. — 
Jour. Exper. Psychol., 62 (2): 105-112. Aug. ’1961. 


The effects of sequence, duration of observation, 
and rate of occurrence on the perception of the 
more frequently occurring event of a sequential 
series of two mutually exclusive events were in- 
vestigated. When both events are equally frequent, 
the event having the higher degree of clustering is 
estimated as having a higher frequency of occur- 
rence; the relative degree of cluster not the abso- 
lute magnitude of the cluster appears to influence 
the perception of relative frequency; as duration 
of observation increases, the 75% threshold of 
identifying the more frequent event decreases and 
then increases; as rate of presentation increases, 
this threshold decreases. The results are explained 
in terms of the discrimination of varying size 
clusters of events or "chunks" of the sequence of 
events. (Author's summary, modified) 


9787 
Erlick, D. E., 
and J, Palmore 

JUDGMENTS OF THE RELATIVE FREQUENCY OF 
TWG RANDOM SEQUENTIAL EVENTS: EFFECTS 
OF RATE OF PRESENTATION. — Antioch 
College, Yellow Springs, Ohio (Contract AF 33(616)- 
6025); issued by Wright Air Development Division. 
Aerospace Medical Lab., Behavioral Sciences Lab., 
Wright-Patterson Air Force Base, Ohio (Project 
no. 6190, Task no. 71556). WADD Technical Re- 
port no, 60-714, March 1961. iii+8 p. 


The effect of presentation rate on a man's ability 
to determine which of two mutually exclusive ran- 
dom sequential events has occurred more frequent- 
ly was investigated using rates of one, two, four 
and eight events per second, Two specific studies 
were carried out using the same relative differen- 
tial frequencies between the events by varying the 
absolute number of events in the total series. The 
results indicate that the accuracy of perceiving the 
more frequent event decreases as the presentation 
rate of the events increases. The effect of rate 
also acted differently for a short and long series 
of events; as presentation rate increased, a short 
series of events showed a significantly steeper de- 
cline in accuracy than a long series of events. 
(Authors' abstract) 


1961 


9788 
Hopkinson, R.G., 
and J. Longmore 
ATTENTION AND DISTRACTION IN THE LIGHTING 
OF WORK-PLACES.—Ergonomics (London), 2 
(4): 321-334. Aug. 1959. 

Experiments were made in "human phototropism”. 
employing apparatus which enabled a simultaneous 
cine-photographic record to be made of the visual 
scene together with the eye movements of an un- 
suspecting observer viewing the scene. A count of 
the number and duration of these eye movements 
revealed that sharp, intensely bright points of light 
distracted the attention in a series of jerky eye 
movements, whereas less bright but larger areas 
caused more eye movements of longer duration. 
Different behavior patterns of different observers 
were noticed, two rather distinct groups being rec- 
ognized which bear many striking similarities to 
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the "postural clue" and the ''visual clue" personality) 
groups recognized in an earlier study. (Authors' 
summary, quoted in part) 


9789 

Hori, H., 1960 
A. Nagasawa, Y. Kurihara, Y. Oshima, and 
H. Kansaku 


(RESEARCH AND DEVELOPMENT OF THE PSy- 
CHOLOGICAL APTITUDE TEST: A TRIAL OF TH 
"SPAN OF ATTENTION TEST" USING THE 
SCREEN METHOD). —— Koku igaku jikkentai hokok 
{Report of the Aero Medical Experimental Group] 
(Japan), no. 30, March 1, 1960. 7 p. In Japanese, 
with English summary. 

An evaluation was made of a test in which sub- 
jects push buttons corresponding to the geometric 
orientation of moving arrows projected on a screen 
The test showed promise but the recording appa- 
ratus failed before adequate results could be ob- 
tained. 


9790 

Jerison, H. J. 1958 
EXPERIMENTS ON VIGILANCE: DURATION OF 
VIGIL AND THE DECREMENT FUNCTION IV.— 
Antioch College, Yellow Springs, Ohio. (Contract 
AF 33(616)-3404); issued by Wright Air Develop- 
ment Center. Aero Medical Lab., Wright-Patterson 
Air Force Base, Ohio. (Project no. 7184, Task no. 
71581). WADC Technical Report no. 58-369, Dec. 
1958. iii+15 p. PB 151779 AD-155 772 


Results of previous experiments on vigilance 
were reanalyzed for data on human performance dur- 
ing short (half-hour) and long (two-hour) vigils. The 
analysis indicated that length of vigil did not affect 
either the initial or terminal level of performance. 
However, the decrement in performance which be- 
gins immediately after the start of a long vigil was 
delayed in the short vigil. This change in the shape 
of the decrement function was attributed to different 
expectations by the subjects about the duration of the 
vigil, and is consistent with an expectancy theory 
of vigilance. These results support recommenda- 
tions that monitoring tasks should be kept short if 
optimal performance is required. (Author's ab- 
stract) 


9791 

Jerison, H. J. 1959 
EXPERIMENTS OF VIGILANCE. V. THE EMPIRI- 
CAL MODEL FOR HUMAN VIGILANCE, —Antioch 
Coll., Yellow Springs, Ohio (Contract AF 33(616)- 
6095); issued by Wright Air Development Center. 
Aero Medical Lab., Wright-Patterson Air Force 
Base, Ohio (Project no. 7184, Tas no. 71581). 
WADC Technical Report no. 58-526, Jan. 1959. 
iii+25 p. AD 202 883 


A model for human vigilance is presented which is 
an integrated summary of empirical studies. Vigi- 
lance is defined as a probability of detecting rare and 
near-threshold events (signals). In the model this 
probability is described as a function of the combined 
effects of signal frequency, response frequency, sig- 
nal detectability under ideal observing conditions, 
time at work, complexity of the monitored display, 
and various subject variables. A deductive theory of 
vigilance should have this function as one of its con- 
sequences. (Author's abstract) (34 references) 
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9792 
Jerison, H. J., 1961 
and J. F. Wing 
HUMAN VIGILANCE AND OPERANT BEHAVIOR. 
— Science (Washington), 133 (3456): 886-881. 
March 24, 1961. 


An experiment was conducted to determine the 
extent of correlation between variations in rates of 
visual signal detection and illumination (observing) 
responses. Sixteen operators monitored a Mack- 
worth-type clock during two uninterrupted 92- 
minute sessions in which the display was always 
visible or in which an operation was required to 
illuminate the display. The significant decrements 
in performance, which are typical of vigilance ex- 
periments, were observed under both conditions; 
the introduction of illumination responses reduced 
the absolute number of detections but did not af- 
fect the shape of the detection curve. A significant 
correlation was observed between detections in the 
illumination-response session and illumination re- 
sponses. The lack of a correlation between detec- 
tions in the session without illumination responses 
and illumination responses suggests that the latter 
are not governed by a vigilance factor. 


9793 
Levy, E. Z., 1961 
G,. E. Johnson, J. Serrano, V. H. Thaler, and G. E. 
Ruff 
THE USE OF SKIN RESISTANCE TO MONITOR 
STATES OF CONSCIOUSNESS. —Aerospace Med., 
32 (1): 60-66. Jan. 1961. 


The technique of recording the absolute level of 
skin resistance continuously on a highly compressed 
record is an intriguing tool for the study of con- 
sciousness. A skin resistance meter is connected 
to dry electrodes which are applied to the sole of 
each foot. The circuit is then connected to a suitable 
amplifier and slow-speed pen recorder. The tech- 
nique is useful for the remote recording of sleep and 
wakefulness under controlled circumstances. In iso- 
lation research and crew compartment mock-up 
studies it provides clear records of periods of sleep 
and wakefulness as well as giving an approximate in- 
dex of the subject's involvement in his job or situa- 
tion. (Authors' summary, modified) 


9794 
Loeb, M., 1960 
and E. A. Schmidt 

A COMPARISON OF THE EFFECTS OF DIFFERENT 
KINDS OF INFORMATION IN MAINTAINING EFFI- 
CIENCY ON AN AUDITORY MONITORING TASK. — 
Army Medical Research Lab., Fort Knox, Ky. 
(USAMRL Project no. 6X95-25-001). Report no. 453, 
Nov. 16, 1960, ii+8 p. 

Eight subjects were required to respond as rapidly 
as possible to brief, infrequently and randomly occur- 
ring auditory signals over eight 50-minute sessions. 
In four of the sessions, the sensation level of the sig- 
nals was 10 db.; in four, 60 db. In one session at 
each intensity, the subjects were informed after each 
response (except the first) whether they responded 
more rapidly or more slowly than they had to the pre- 
ceding stimulus. In another session, at each intensity, 
the experimenter pretended to give this information, 
but actually gave information uncorrelated with effi- 
ciency of responding. In still another session, at each 
level, the response was merely acknowledged. La- 
tency and failures to respond under these conditions 
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were compared with comparable measures under con- 
trol conditions at each level, in which no information 
was given or acknowledgement made. Latency re- 
mained fairly constant and failures of detection were 
negligible for all conditions in which subjects were 
responding to 60 db. signals. Reaction time for 10 db. 
signals increased significantly in the control condition 
and that in which the subject's response was merely 
acknowledged. This was true to a sivnificantly lesser 
extent when the subject was given aulated informa- 
tion actually uncorrelated with his response. When 
true knowledge of results was given, no increase of 
latency occurred. No systematic trend for failures of 
detection was noted. (Authors' summary) 


9795 
Loeb, M., 1961 
and G. R. Hawkes 

THE EFFECT OF RISE AND DECAY TIME ON VIGI- 
LANCE FOR WEAK AUDITORY AND CUTANEOUS 
STIMULI.—Army Medical Research Lab., Fort 
Knox, Ky. (USAMRL Project no. 6X95-25-001). Re- 
port no. 491, Aug. 23, 1961. ii+11p. 


Observers were asked to respond to the presence 
of infrequent broad band auditory or electrical cu- 
taneous stimuli. Fast and slow rates of stimulus on- 
set and decay were utilized. Errors of omission were 
significantly more numerous for cutaneous signals 
and increased with time on task. No decremental 
tendency was found for auditory stimuli. Differential 
effects due to rate of stimulus onset and decay were 
not significant. An explanation of the difference due 
to modality was suggested in terms of a filter or 
combined arousal-filter theory. (Authors' abstract) 


9796 
Loeb, M., 1958 
and G. Jeantheau 
THE INFLUENCE OF NOXIOUS ENVIRONMENTAL 
STIMULI ON VIGILANCE, —Jour. Applied Psychol., 
42 (1): 47-49. Feb. 1958. 


Twelve subjects in an Army troop carrier were 
asked to detect and respond to obscure, randomly 
occurring signals under each of four field conditions. 
In the control condition, the noise and heat levels 
were moderate and the vehicle was stationary. Dur- 
ing the noise and vibration condition the vehicle was 
moving, noise and vibration were considerable, and 
the temperature was moderate. In the heat condition, 
the heat was rather intense, the noise was moderate, 
and the vehicle was stationary. During the heat, 
noise, and vibration condition, the vehicle was moving 
and the noise, vibration, and heat levels were rather 
high. Noise and vibration produced by the moving ve- 
hicle appreciably increased the median response 
times of the subjects. Further decrement occurred 
when heat was combined with noise and vibration, 
but the effect was relatively transitory. Heat alone 
had no apparent effect. Changes occurring as a func- 
tion of elapsed time were not apparent. (Authors' 
summary) 


9797 
Loeb, M., 1960 
and E. A. Schmidt 

INFLUENCE OF TIME ON TASK AND FALSE INFOR- 
MATION ON EFFICIENCY OF RESPONDING TO 
PURE TONES.—Army Medical Research Lab., Fort 
Knox, Ky. (USAMRL Project no. 6X95-25-001-01). 
Report no. 426, July 5, 1960. ii+{12] p. 
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Ten subjects were asked to respond rapidly to in- 
frequent, randomly presented brief low frequency 
tones over four 50-minute periods on successive 
days. During two of these periods the subjects re- 
sponded to 10-db. signai-level tones and to 60-db. 
signal-level tones respectively. For one period at 
each intensity the subject was supplied with informa- 
tion about his performance after each response. Such 
information, however, had no true bearing on his per- 
formance. It was found that reaction time tended to 
increase as a function of time, except when simulated 
feedback was provided at 60-db. intensity. It also 
appeared that the simulated feedback produced an 
over-all reduction in latency and decrease in errors 
at the 10-db. intensity. The findings are discussed in 
relation to auditory vigilance tasks. (Authors' sum- 
mary, modified) 


9798 

Loveless, N. E. 1959 
ATTENTION TO INDIVIDUAL CHANNELS IN A 
BISENSORY PRESENTATION. -—-Univ. of Durham. 
Nuffield Department of Industrial Health, King's 
College, Newcastle-on-Tyne, England; issued by 
Flying Personnel Research Committee (Gt. Brit.). 
Report no. FPRC Memo 129, Sept. 1959, 5 p. 


An experiment was conducted to determine 
whether the initial difficulty encountered by subjects 
in earlier studies in using simultaneous visual and 
auditory presentation of signals lay in attending to 
both signal sources at once. The hypothesis was 
not supported; signal detection was found to be as 
efficient when subjects were forced to attend to 
both channels as when subjects used visual or 
auditory channels alone. 


9799 

Mackworth, N. H. 1961 
ENGINEERING PSYCHOLOGY AND HUMAN FAC- 
TORS IN D&SICN, VI, HUMAN VIGILANCE. —— 
Electro-Technol., 67 (5): 121-123. May 1961. 


Prolonged human vigilance and its relation to 
optimum equipment and systems design and opera- 
tion is discussed under two headings: (1) the diag- 
nosis of vigilance decrement, wherein those factors 
which decrease vigilance in such tasks as monitor- 
ing are considered, and (2) the prevention of vigi- 
lance decrement, wherein three major and interre- 
lated means of preventing such a loss of vigilance 
(specific equipment and systems-design factors, 
design of work conditions, and characteristics of 
monitoring personnel) are considered. 


9800 

Matiugin, V. M. 1961 
[APPARATUS FOR INVESTIGATING THE CHAR- 
ACTERISTICS OF ATTENTION] Ustanovka dlia is- 
sledovaniia osobennostei vnimaniia. —— Voenno- 
meditsinskii zhurnal (Moskva), 1961 (1): 76-73. 
Jan. 1961. In Russian. 

English translation in: Military Medical Journal, 
1961 (1): 105-109. Washington: U. S. Joint Pub. Re- 
search Serv., no. 9169 (1374-N/33), April 27, 1961. 
(Available from Office of Technical Services, U. S. 
Dept. Commerce) 


A recording apparatus is described, similar to 
the NIIIAM [Scientific Research Institute of Avia- 
tion Medicine] apparatus, for the investigation of 
mental concentration and coordination; it has 
provisions for the objective recording of data. 
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9801 
Mudd, S. A.. 
and E, J. McCormick 
THE USE OF AUDITOiY CUES IN A VISUAL 
SEAKCH TASK.——Jour. Applied Psychol., 44 (3): 
184-188. June 1960. 


A simulated man-machine visual display was em- 
ployed in a visual search task. Fifty subjects were 
asked to search a 32-dial display and locate the one 
dial which was not set in a normal position. Coded 
audio signals (presented through a split headset) in 
three auditory cuing dimensions (direction, fre- 
quency, and duration) provided search cues to the 
subjects as they carried out the task. By using these 
cuing dimensions singly or in combination, it was 
possible to vary the signal presentation across five 
conditions of auditory cuing. In the control condi- 
tions, no cuing dimensions were included on the 
auditory signal. Unassisted visual search (control 
condition) required an average of 18.15 sec. for two 
observations of any one dial. The addition of a di- 
rectional cue (signal presented to left ear or right 
ear) reduced this mean time to 10.49 sec. The most 
effective cue was the two-dimensional directional/ 
frequency cue which reduced the mean response 
time to 6.21 sec. These results indicate that 
auditory cues of various dimensions such as direc- 
tion, frequency, and duration can be used by an 
operator in a visual search task to appreciably de- 
crease the time required to locate and respond toa 
deviant dial on a simulated instrument panel. Also, 
auditory cues can break up habitual search patterns 
of subjects so that no one panel sector or group of 
sectors is consistently searched first. 


1960 


9802 
Oksengendler, G. L., 1961 

S. S. Aralov, and M. I. Emel'ianenko 
[APPARATUS FOR INVESTIGATION OF STABIL- 
ITY OF ATTENTION] Apparat dlia issledovaniia 
ustoichivosti vnimaniia. —— Voenno-meditsinskii 
zhurnal (Moskva), 1961 (1): 74-76. Jan. 1961. In 
Russian. 

English translation in: Military Medical Journal, 
1961 (1): 100-104. Washington: U. S. Joint Pub. Re- 
search Serv., no. 9169 (1374-N/33), April 27, 1961. 
(Available from Office of Technical Services, U. S. 
Dept. Commerce) 

An apparatus is described which records graphi- 
cally the length of time and the progress of a sub- 
ject on an attention-task. The task consists of 
searching and recording a successive series of 
numbers from 1 to 25 on a panel. The subject can 
move on to the next number only after recording 
the previous one, thus repetition and omission of 
nuinbers is impossible. 


9803 
Pollack, I., 

and P. R. Knaff 
MAINTENANCE OF ALERTNESS BY A LOUD 
AUDITORY SIGNAL.-—Jour Acoust. Soc. America, 
30 (11): 1013-1016. Nov. 1958. 

An extremely serious operational problem is the 
maintenance of a high level of visual target detection 
performance during long periods of watch. Willa 
loud auditory signal aid in the maintenance of a high 
performance level under these conditions? Ap- 
parently, it will. When the failure to detect a target 
was coupled with the occurrence of the blast of a 
truck horn, average visual target detection percent- 
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ages increased substantially, especially for the less 
proficient observers. (Authors' abstract) 


9804 

Poulton, E. C. 1960 
1HE OPTIMAL PERCEPTUAL LOAD IN A PACED 
AUDITORY INSPECTION TASK.—Brit. Jour. Psy- 
chol. (London), 51 (2): 127-139. May 1960. 


A paced auditory inspection task was presented at 
four levels of perceptual load and three rates of 
critical signals. The aim was to determine whether 
there was an optimal range of perceptual load, over 
which deterioration in performance with time would 
be minimal. Beyond this optimal range, where the 
load was either too great (producing "mental fa- 
tigue"’), or too small (producing "'boredom"), greater 
deterioration was to be expected. The experimental 
results supported the hypothesis. The task with the 
smallest perceptual load presented critical signals 
only once about every 4 min. on average. This vig- 
ilance task gave significantly more errors than a 
task with a greater perceptual load and a higher rate 
of critical signals. Conditions were designed to 
maintain motivation in both cases. Thus the poorer 
performance is unlikely to have been due simply to 
inadequate motivation (Author's abstract) 


9805 

Stea, D. 1961 
THE RELATIONSHIP OF SKIN CONDUCTANCE TO 
BEHAVIOR IN A VIGILANCE TASK. —— Sandia 


Corp., Albuquerque, N. M. Technical Memorandum 
no. SCTM 331-60-14, Jan. 1961. 51 p. 


The investigation of a potential autonomic physi- 
ological concomitant of overt behavior (i.e., gal- 
vanic skin response as a correlate of signal detec- 
tion) in a Mackworth-type vigilance task is de- 
scribed. Previous activity in this general area is 
discussed, and several new approaches are indi- 
cated. The present study differs from those pre- 
vious in that more sophisticated equipment and a 
larger number of subjects were used in order to 
more exhaustively test the major hypothesis that a 
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relationship exists between the galvanic skin re- 
sponse (GSR) and vigilance. While this study indi- 
cates that GSR is a gross concomitant of vigilance 
and that one GSR measure, the number of re- 
sponses per unit time, may be a predictor of a 
given subject's overall level of vigilance, there is 
still no evidence that the fluctuations which invari- 
ably occur in the efficiency of a subject's perform- 
ance of a vigilance task can be predicted from 
basal skin conductance, (Author's abstract) (44 ref- 
erences) 


9806 
Webb. W. B.., 1960 


and R. J. Wherry 
VIGILANCE IN PROLONGED AND REPEATED SES- 
SIONS.-—— Perceptual and Motor Skills, 10 (2): 111- 
114. April 1960. 

Also issued as report: Naval School of Aviation 
Medicine, Pensacola, Fla. (Project MR005.13-5001, 
Subtask 12). Report no. 1, Feb. 23, 1961 

The responses of three subjects, monitoring an au- 
ditory aperiodic signal over five sessions of nine 
hours per session, were analyzed. The subjects were 
required to respond to small (10 c.p.s.) and large (20 
c.p.s) signal changes which varied up (210 c.p.s., 

220 c.p.s.) or down (190 c.p.s., 180 c.p.s.) from a 
continuous base signal of 200 c.p.s. by pressing a 
designated telegraph key. Data were collected for 
errors (wrong key pressed), missed signals, and 
latency of response to each signal. A predictable 
change of monitoring behavior over the five sessions 
for all subjects was not obtained. One subject mis- 
sed only six of the over 900 signals presented over 
the five days; another subject missed eight, and the 
third 19. These misses did not bunch in a given pe- 
riod and it is suggested that the use of two subjects 
monitoring such signals would result in extremely 
low probability of a signal being missed by both 
subjects. Within sessions, subjects showed an in- 
creasing latency of response. Two subjects showed 
an increase in variability of response and one 
showed a decrease in variability. The response 
latencies averaged 1.05 sec. for all subjects. 
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6. BIOLOGICAL, PHYSIOLOGICAL, AND PSYCHOLOGICAL EFFECTS 
OF ENVIRONMENTAL FACTORS AND STRESSES 


a. General 


9807 

Annenskii, F. D. 1961 
[SPACE PSYCHOLOGY] Kosmicheskaia psikhologlia. 
— Nauka i zhizn’ (Moskva), 28 (2): 33-39. Feb. 
1961. In Russian, 

English translation by U. S. Joint Pub. Research 
Serv. (Washington), no. 9916 (CSO:6503-N), Aug. 10, 
1961. (Available from Office of Technical Services, 
U. S. Dept. Commerce) 


Psychological problems that confront the astro- 
naut in space are reviewed. Absence of the usual 
environmental timers, lack of gravity, and the 
enormous rate of speed of his vehicle may create 
a disorientation in time. Lack of direct informa- 
tion feedback of the outcome of his actions forces 
the astronaut to evaluate his actions by instrument 
readings. Lack of support due to zero gravity 
poses special problems which, however, can be 
overcome by proper training. Isolation and con- 
finement in the space cabin are not anticipated 
to have the same effects as sensory deprivation, 
since the astronaut will take an active part in the 
flight and therefore his mental set will differ. 
Neuropharmacologic agents may be used to con- 
trol sleepiness, anxiety, or fatigue. 


9808 

Applezweig, M. H. 1961 
NEUROENDOCRINE ASPECTS OF STREES. —In: 
Psychophysiological aspects of space flight, p. 139- 
157. Ed. by B, E. Flaherty. New York: Columbia 
Univ. Press, 1961. 


Organisms exposed to noxious stimulation, or to 
the threat of noxious stimulation, develop both local 
and general adaptive responses. The general adapta- 
tion syndrome, or stress response, is a multisystem 
response involving neural, humoral, and metabolic 
mechanisms in complex interrelation with each other. 
Why certain agents are stressors and others are not 
may be determined as a function of three sets of 
information: (1) the innate toxicity of the agent; (2) 
the metabolic competence of the organism at the time 
of exposure; and (3) the personal history of the indi - 
vidual in terms of prior neural, humoral, or neuro- 
humoral conditioning. (Authors' summary, modified) 
(61 references) 


9809 
Arguelles, A. E., 1951 

D. C. Puga, D. D. Ibeas, D. C. M. Saborida, 

and D. A. Ricca 
[THE DIAGNOSIS OF FATIGUE INDUCED BY 
PSYCHOMOTOR STRESS AND HYPOXEMIA] La 
diagnosi della fatica indotta da "stress" psico- 
motori e da ipossiemia. —— Rivista di medicina 
aeronautica e spaziale (Roma), 24 (2): 164-177. 
April-June 1961. In Italian, with English summary 
(p. 174-175). 

Eight subjects, including two pilots, were studied 
by means of recording the errors made during ex- 
ecution of a complex psychomotor task while 
breathing an oxygen-deficient mixture. The number 


268 


of errors increased during task performance. Non- 
pilot subjects showed an increase of the 17, 21-di- 
hydroxy-20-ketosteroid level in plasma and urine. 
Neutral urinary 17-ketosteroids were not signifi- 
cantly altered, and the plasma iodinel27 level was 
significantly modified in only one case. The 17-hy- 
droxycorticoid curve increased only in non-pilot 
Subjects; the two pilots showed only a slight de- 
crease in both urine and plasma. It is concluded 
that psychomotor coordination curves under hy- 
poxic conditions, together with the determination 
of urinary and plasma ketosteroids before and 
after the test, may be used to diagnose conditions 
of chronic flight fatigue or the predisposition to it. 


9810 
Aronova, G. N., 


and T. A. Maeva 
[CHANGES OF THE CORONARY CIRCULATION IN 
DOGS EXPOSED TO PAINFUL AND INTENSE AUDI- 
TORY STIMULI] Izmenenie venechnogo krovoobrash- 
cheniia u sobak pod vliianiem bolevykh i sil'nykh 
zvukovykh razdrazhitelei.—— Fiziologicheskii zhurnal 
SSSR (Moskva), 44 (10): 952-959. Oct. 1958. In 
Russian, with English summary (p. 958-959). 

English translation: CORONARY CIRCULATION 
CHANGES PRODUCED BY PAINFUL AND INTENSE 
AUDITORY STIMULI IN DOGS, —Sechenov Physiol. 
Jour. U.S.S.R. (New York), 44 (9-10): 907-914. Jan. 
1959. 


The coronary circulation in 13 dogs was measured 
with thermoelectrodes. Painful stimuli (electric 
shock) caused an increase of coronary blood flow, 
in some instances preceded by a brief transitory 
reduction of the flow. A sudden intense auditory 
stimulus produced a reduction of coronary flow in 
some animals, and an even greater reduction when it 
was combined with an auditory stimulus. These 
changes are attributed to the constriction of the 
coronary vessels, 


9811 
Arsen'eva, M. A., 1961 


V. V. Antipov, V. G. Petrukhin, T. S, L'vova, 

N. N. Orlova, and §S, S, Il’ina 
[CHANGES IN THE HEMATOPOIETIC ORCANS OF 
MICE UNDER THE INFLUENCE OF FLIGHi7 IN A 
SPACESHIP] Izmeneniia v krovetvornykh organakh 
myshei pod vliianiem poleta na korable-sputnike. 
— Iskusstvennye sputniki zemli (Moskva), 1961 
(10): 82-92. 1961. In Russian, 


The effect of space flight conditions was studied 
on the hematopoietic organs of 40 black S-57 strain 
mice and white mice sent up in the 2nd sputnik, An 
attempt was made to differentiate between the ac- 
tion of vibration, acceleration, and radiation, All 
animals were returned to earth in good condition. 
Chromosome disintegration during mitosis in the 
bone marrow cells was significantly increased in 
the experimentai animals as compared to controls. 
The findings differed from the results of X-ray 
studies in that the frequency of chromosome de- 
struction did not decrease prior to the end of the 
experiment and mosaicism in chromosomal changes 
was almost completely absent, Thirty days after 
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6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 9812-9816 


the return to earth r:yelopoiesis increased sharply, 
:aanifested in a" “creased number of rmyeloblasts, 
promyelocytes, an? :yelocytes, Three days after 
the return the nuiaver of megacaryocytes in the 
spleen decreased, Certain other changes noted in 
the hematopoietic organs are presumed to be caused 
by vibration and other aciverse factors in flight. 


9812 
Arutiunov, G. A., 195i 
R. V. Kudrova, M. I. Kuznetsov, P. P. Lobzin, 
IU. F. Udalov, and N. A. Chelnokova 
[ON CHANGES IN METABOLISM AND ENERGY 
CONSUMPTION UNDER CONDITIONS OF NERVOUS 
STRESS] K voprosu ob izmeneniakh obmena veshch- 
estv i energeticheskikh trat v usloviiakh nervnogo 
naprazheniia. —— Voprosy pitaniia (Moskva), 20 (1): 
3-8. Jan.-Feb. 1961. In Russian, with English 
summary (p. 8). 


Six fliers on a rigorous diet were studied dur- 
ing 32 flight days and 13 rest days to observe the 
effects of nervous stress on metabolism. On flight 
days there was an increase of metabolism and en- 
ergy consumption. Changes in acid-base equilib- 
rium, and in protein and fat metabolism were not 
significant. Maximal disturbances were observed 
in the lipid, vitamin, and carbohydrate metabolism. 
The excretion of neutral 17-ketosteroids in urine 
was elevated, pointing to a change in steroid hor- 
mone metabolism. (Authors' summary, modified) 


9813 
Arutiunov, G. A., 1951 
and IU. F. Udalov 
[FAT AND LIPOID METABOLISM IN FLIGHT PER- 
SONNEL] O zhirovom i lipoidnom obmene u letnogo 
sostava. —— Voenno-meditsinskii zhurnal (Moskva), 
1961 (1): 63-66. Jan. 1961. In Russian. 

English translation in: Military Medical Journal, 
1961 (1): 84-87. Washington: U. S. Joint Pub. Re- 
search Serv., no. 9169 (1374-N/38), April 27, 1961. 
(Available from Office of Technical Services, U. S. 
Dept. Commerce) 


Flight stress was investigated as a possible 
causal factor in disturbance of fat metabolism in 
fliers. Changes in the fat metabolism appear to be 
secondary to changes in the carbohydrate metabo- 
lism, as shown by elevated blood sugar values and 
excretion of acetone bodies in the urine on flight 
days. The blood cholesterol content was increased 
after flight; phospholipid level remained unchanged; 
the lecithin-cholesterol ratio was shifted adversely. 
A relation of the disturbances in cholesterol me- 
tabolism to changes in the steroid hormone metab- 
olism under flight stress was indicated by the in- 
creased amount of neutral 17-ketosteroids excreted 
in the urine on flight days. It is concluded that the 
disturbances of the fat and lipoid metabolism ob- 
served in flight personnel are conditioned by nu- 
tritional and occupational factors. Prophylactic 
measures include limitation of animal fat and car- 
bohydrates in the diet and addition of vegetable 
fat and supplementary vitamins. The flight load 
should be equally distributed throughout the year 
or month. 


9814 
Augerson, W. S., . 1961 
and C, P. Laughlin 
PHYSIOLOGICAL RESPONSES OF THE ASTRO- 


NAUT IN THE MR-3 FLIGHT.—In: Conference on 
Medical Results of the First Manned Suborbital 
Space Flight, p. 71-85. [1961 ?]. 

Astronaut Alan B, Shepard demonstrated physio- 
logical responses cunsistent with intact conscious 
performance during all phases of the Mr-3 flight. 
Physiological responses to five minutes of weight- 
less flight (interrupted by 23 seconds of retrofire) 
were uneventful. Acceleration-weightlessness tran- 
sition periods produced physiological responses 
within the limits of intact function. The relative 
change in pulse rate in going from weightlessness 
to reentry acceleration was comparable to that of 
going from 1 g to reentry acceleration on the centri- 
fuge. Special senses such as vision, semicircular 
canal function, and hearing appeared intact through- 
out the flight. Included are six figures of physiolog- 
ical data from the MR-3 flight. (Authors' summary, 
modified) 


9815 
Augerson, W. S., 1961 


and C. P. Laughlin 
PHYSIOLOGICAL RESPONSES OF THE ASTRO- 
NAUT IN THE MR-3 FLIGHT. —— In: Proceed- 
ings of a conference on results of the first U. S. 
manned suborbital space flight, p. 45-51. Washing- 
ton, D. C.: National Aeronautics and Space Admin- 
istration, 1961. 


Astronaut Shepard (on his suborbital flight on 
May 5, 1961) demonstrated physiological responses 
consistent with intact conscious performance dur- 
ing all phases of the MR-3 flight. Physiological 
responses to 5 minutes of weightless flight (inter- 
rupted by 23 seconds of retrofire) were unevent- 
ful. Acceleration-weightlessness transition periods 
produced physiological responses within the limits 
of intact function. The relative change in pulse 
rate in going from weightlessness to reentry ac- 
celeration was comparable to that in going from 
1 g to reentry acceleration on the centrifuge. 
Special senses, that is vision, semicircular canal 
function, and hearing, appeared intact throughout the 
flight. (Authors' summary) 


9816 
Balke, B. 1959 


EXPERIMENTAL STUDIES ON THE CONDI- 
TIONING OF MAN FOR SPACE FLIGHT.—Air 
Univ. Quart. Rev., 11 (1): 61-74. Spring 1959. 

Also published in: Man in space, p. 177-189. 
New York: Duell, Sloan and Pearce, 1959. 

The different kinds and degrees of stress the 
astronaut will undergo must be identified in order 
to condition and strengthen him against the antic- 
ipated rigors of space flight. The training pro- 
gram should include general physical conditioning 
to increase functional and metabolic reserves, 
such as: performance capacity, altitude tolerance, 
adaptability to hyperventilation, tolerance for 
pressure breathing without protective counter- 
pressure, susceptibility to dysbarism, and toler- 
ance for increased carbon dioxide levels. Brief 
reports are given of two experiments: the first 
on the effect of training on heat and cold tolerance, 
and the second on the physiological and psycho- 
logical reactions to a ten-day sojourn in a sealed 
chamber at simulated altitudes of 14,000 and 20,000 
feet. 








9817-9823 
9817 
Balke, B. 1962 


HUMAN TOLERANCES. —— Federal Aviation Agency. 
Civil Aeromedical Research Inst., Oklahoma City, 
Oklahoma. Report no, 62-6, April 1962. 15 p. 


The ultimate limitations in flight performance 
and in future civil air carrier equipment are the 
limitations imposed by what may be termed "hu- 
man tolerances". This is particularly applicable to 
the matter of the supersonic transport. The dis- 
cussion of man's maximum adaptive capacities for 
the majority of stresses potentially encountered in 
atmospheric and transatmospheric flights points to 
the weakest links in the man-machine complex of 
air and space transportation. An attempt is made 
to point out the means by which the human toler- 
ances can be maximally adapted to the advanced 
technology. (Author's abstract) 


9818 
Barr, N. L., 1959 

B. E. Shepp, M. Yarczower, and F. G. 

Standaert 
PHYSIOLOGIC RESPONSES TO STRESSFUL 
STRATOSPHERE FLIGHT.—Jour. Aviation Med., 
30 (5): 334-343. May 1959. 

During two high-altitude balloon flights (Strato- 
Lab I and II), no physiological reaction could be 
detected by presently available techniques of 
measuring adrenal cortical hormones, blood 
electrolytes, or nitrogenous end products. It is 
possible that the methods used cannot assess 
the effects of short-duration stress. However, 
increases were evident in the white cell blood 
count, i.e., segmented cells and lymphocytes, and 
the number of eosinophils dropped significantly 
during flight. The changes in the blood counts 
may have arisen from psychological reactions 
to the flight, because (1) there were significant 
anticipatory increases, and (2) the changes did 
not occur in the low-pressure chamber. Detailed 
tabulations of the results of the various tests are 
given. 


9819 
Barr. N. L., 1958 

B. E. Shepp, M. Yarezower, and F. G. 

Standaert 
REPORT ON PROJECT STRATO-LAB: A STUDY 
OF CHANGES IN HUMAN PHYSIOLOGY PRODUCED 
BY FLIGHTS INTO THE STRATOS PHERE. —-Naval 
Medical Research Inst., Bethesda, Md. Memorandum 
Report no. 58-7 related to Report no. NM 18 01 00.01. 
p. 505-516. Sept. 28, 1958. 

Also published as: PHYSIOLOGIC RESPONSES 
TO STRESSFUL STRATOSPHERE FLIGHTS. — 
Jour. Aviation Med., 30 (5): 334-343. May 1959. 

An attempt was made to evaluate changes in the 
activity of man's adrenocortical system produced 
in two high-altitude balloon flights, one to 76,000 
feet and the other to 85.000 feet. Blood and urine 
samples collected provided direct hormone deter- 
minations and indirect measurements on protein 
metabolism, electrolyte metabolism, and white 
blood counts. There was no change in any of the 
measures except the white blood counts. Con- 
sistently significant increases in total and dif- 
ferential count white blood cells were found 
immediately before and during the flights. Evidence 
was presented to relate these changes to psycho- 
logical aspects of the flights. (Authors' abstract, 
modified) 
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9820 ; 
Bartlett, R. G., 1960 
and N. E. Phillips 
HYPOCAPNIA AND ERYTHROPOIESIS, —Naval 
School of Aviation Medicine, Pensacola, Fla. (Re- 
search Project no. MR005.13-3100, Subtask 4). Re- 
port no. 2, Oct. 7, 1960. ii+6p. 


Erythropoiesis was stimulated in two groups of 
mice by subjecting them to a 10% oxygen atmosphere 
at sea level, thus producing a state of hypoxia. One 
of the groups, however, received in its atmosphere 5% 
of CO, in order to prevent or reduce the production 
of hypocapnia. The effect of this normocapnia was 
apparent in the following ways: (1) In comparison to 
the hypocapnic mice this group showed a significantly 
lower degree of erythropoiesis; (2) the occurrence of 
nucleated red blood cells was much lower; (3) the 
loss in weight was significantly less; (4) the behavior 
of these animals was noticeably more normal. The 
physiological mechanism by means of which these 
changes are brought about is not understood. Addi- 
tional experiments are under way. (Authors' sum- 
mary) 


9821 

Beck, A. I. 1958 
SURVIVAL AT HIGH ALTITUDES.—Aeronaut. Eng. 
Rev., 17 (4): 33-37. April 1958. 


The following interrelated problem areas are dis- 
cussed: physiological effects of pressure changes 
and of hypoxia; decompression sickness; respiratory 
and circulatory problems in high-altitude flight; var- 
iations in environmental temperature; and physiolog- 
ical effects of high speeds. Human tolerance to the 
various conditions which exist and can arise in space 
flight and present methods to protect the individual 
from any possible dangers are reviewed. 


9822 
Benjamin, F. B., 1961 
J. N. Anastasi, and W. M. Helvey 
EFFECT OF STRESS ON POTASSIUM CONTENT 
OF RAT BRAIN. —— Proc. Soc. Exper. biol. and 
Med., 107 (4): 972-973. Aug.-Sept. 1961. 


Rats exposed to simulated altitude (225 mm. Hg 
for 120 minutes, to a temperature of 42° C. for 23 
minutes, or to 4° C. for 120 minutes showed a sig- 
nificant decrease in potassium content of the brain. 


9823 

Bergin. K. G, 1959 
MEDICAL ASPECTS OF CIVIL JET AIR TRANSPORT 
OPERATIONS, —-Jour, Aviation Med., 30 (1): 22-28. 
Jan, 1959. 

This report covers the civil operation of Comet 
jet aircraft over a period of eight years. The ideal 
pilot for operation of jet aircraft is one who is me- 
thodical and clear-thinking, has a mobile mind, and 
who fits in readily with a team. Good flight planning 
is required and a high standard of training and in- 
doctrination is desirable. During rapid decompres- 
sion, there are only limited seconds in which reme- 
dial action can be taken. and the pilot's and crew 
members' oxygen masks should be applied instan- 
taneously. Oxygen should also be available to pas- 
sengers on commercial flights. The problems of 
glare are not so great as were anticipated, and the 
best color background for instrument panels is 
being studied. Space myopia, brought about by the 
absence of focusing points for the eyes at high alti- 
tude. is not a serious problem, because normal focus- 





nn « i Pant ne @ oe 2: on a ee ee ee 


wos 
co 
© =. 


wT Orw=a oOo ve 


souUG ST @ st 


sto Oso nD 


982¢ 
Ber 


m 
m 


58 


“ss 


ig) 
23 
ig- 
in, 





6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 


ing is regained during descent and well prior to land- 
ing. There exist also the problems of acute pain in 
the ears and sinuses if an emergency descent is 
necessary. Exposure to radiation does not constitute 
a hazard below 70,000 feet. 


9824 
Berman, M. L., 
and J. A. Pettitt 
URINARY EXCRETION OF 3-METHOXY-4-HY- 
DROXYMANDELIC ACID AFTER SEVERAL STRESS 
SITUATIONS. —— Jour. Lab. and Clinical Med., 
57 (1): 126-135. Jan. 1961. 


Quantitative chromatographic analysis of 3- 
methoxy-4-hydroxymandelic acid, a major, chem- 
ically-stable urinary product of both adrenaline 
and noradrenaline in the normal human being, was 
determined in six healthy, experienced test pilots 
1 and 3 hours after the following stress situations: 
forward acceleration, high altitude, heat, isolation, 
and a 4-hour period of psychologic tests. The 
urinary output of this metabolic product was sig- 
nificantly elevated only after the acceleration and 
altitude stress. Healthy human subjects exposed to 
a series of real and mock forward accelerations 
showed a significant elevation in the urinary ex- 
cretion of 3-methoxy-4-hydroxymandelic acid after 
both a real and mock acceleration. The data sug- 
gest that in normal healthy subjects not exposed 
to a hazardous stress the urinary excretion of this 
metabolic product is relatively constant, but under 
certain specific stresses it is significantly ele- 
vated, (Authors' abstract) 


1961 


9825 
Berman, M. L., 
and J. Pettitt 

URINARY OUTPUT OF 3-METHOXY-4-HYDROXY- 
MANDELiC ACID.—In: Project Mercury candidate 
evaluation program, p. 16-17. Ed. by C. L. Wilson. 
Wright Air Development Center. Aerospace Medical 
Lab., Wright-Patterson Air Force Base, Ohio (Proj- 
ect no. 7164, Task no. 71832). WADC Technical Re- 
port no. 59-505, Dec. 1959. 


In order to confirm the recent finding that 3-meth- 
oxy -4-hydroxymandelic acid, a major urinary catab- 
olite of both adrenaline and noradrenaline, is corre- 
lated with the stress of acceleration, estimation of 
this catabolite was made from urine collected from 
six of the NASA astronaut candidates. Urine samples 
were collected 1 and 3 hours after the following 
stress situations: forward acceleration, isolation, 
heat, simulated altitude at 65,000 feet in an MC-1 
partial pressure suit, and 1 hour after the candidates 
were given 4 hours of psychological tests. The re- 
sults showed that the output of this catabolite was 
significantly above the control level (probability of 
chance occurrence less than 0.01) 1 hour after for- 
ward acceleration, exposure to simulated altitude of 
65,000 feet, isolation, and the psychological test 
period. No significant change was observed after 
heat stress. (Quoted in part) 


1959 


9826 


Berry, C. A. 1958 


THE ENVIRONMENT OF SPACE IN HUMAN FLIGHT. 


—aAero. Eng. Rev., 17 (3): 35-38, 60. April 1958. 


A review is presented of the problems involved in 
maintaining man's homeostasis in space. Mention is 
made of our present means of combating (1) the lack 
of oxygen pressure with automatic regulators and 
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9824-9829 


pressure suits; (2) dysbarism, by maintaining the 
microclimate about the man at an altitude below 
30,000 feet, or prophylactically by denitrogenation 
accomplished by the breathing of 100% oxygen at 
ground level for about two hours; (3) ozone, by the 
use of oxygen masks treated with ozone-resistant 
products such as neoprene, the silicones, or hypalon; 
(4) meteors, by the use of a meteoroid bumper and by 
compartmentation of the cabin; (5) solar radiation, by 
the use of certain glasses and plastics as absorbers; 
(6) weightlessness, by rotation of the craft so that 
centrifugal force and the gravitational pull of the 
earth will not be in balance with each other; and (7) 
carbon dioxide, by the use of chemical absorbents 
such as sodium hydroxide, soda lime, and other alka- 
lies, or by photosynthesis on flights of long duration. 


9827 
Berry, C.A., 


1960 
and H. K. Eastwood 

HELICOPTER PROBLEMS: NOISE, COCKPIT CON- 

TAMINATION AND DISORIENTATION. —Aerospace 

Med., 31 (3): 179-190. March 1960. 

Helicopters are widely used by civilian agencies 
and the military services. Frequent problems noted 
in helicopter operations are noise, cockpit contamina- 
tion and disorientation. The noise envelopes for 
representative helicopters are described, and the im- 
provement in speech interference levels by acoustical 
design is outlined and suggested for commercial hel- 
icopters, for all are noisy. Adequate protection 
against temporary threshold shifts is afforded by hel- 
mets or headsets for crews, and short flight time for 
passengers. Carbon monoxide is a possible cockpit 
or cabin contaminant as the helicopters are recipro- 
cating engine aircraft, usually with poorly sealed 
cockpits. Disorientation occurred one or more times 
to all 17 instructor pilots in a helicopter school. 
Representative narratives describe episodes during 
actual and simulsted flignts. It is possible for con- 
vulsions to occur after photic stimulation by the Sun's 
rays through the rotor blades; several incidents are 


furnished, (Author's summary, modified) 
9828 
Berry, C. A. 19%) 


HUMAN FACTORS IN JET AND SPACE FLIGHT. 
—— Illinois Med. Jour., 120 (1): 3-10. July 1961. 


The environmental hazards encountered by man 
in aerospace flight are briefly reviewed. Individual 
discussions are given on the problems related to 
pressure, hypoxia and anoxia, dysbarism, ebul- 
lism, ozone, and radiation. 


&829 
Biddulph, C., 


1959 

J.C. Finerty, and J. P. Ellis 
BLOOD CORTICOSTEROIDS AND ANTERIOR 
PITUITARY ACTH AND CYTOLOGY OF DOGS 
EXPOSED TO HYPOCAPNIA AND/OR 
HY POXEMIA.—Amer. Jour. Physiol., 197 (1): 
126-128. July 1959. 

The concentration of 17-hydroxycorticosterone 
and a corticosterone-like fraction in peripheral 
venous blood was not elevated significantly following 
15- or 30-minute exposure of dogs to hypocapnia 
induced by hyperventilation, to hypoxemia induced 
by breathing 5% oxygen, or to the combination of 
these conditions. Neither were there significant 
differences between control and exposed animals 
in ACTH content of anterior pituitary tissue, or in 








9830-9834 


ascorbic acid content of adrenals. Cytological study 
of sections of anterior pituitaries revealed some- 
what greater than normal acidophilia in all dogs, 
with the greatest acidophilia being observed in the 
hypocapnic animals. The concentration of 17- 
hydroxycorticosterone was higher than that of the 
corticosterone-like fraction, the 17-hydroxycorti- 
costerone to corticosterone-like ratio varying from 
1.3:1 to 1.7:1. (Authors* abstract) 


9830 

Bovard, E. W. 1959 
THE EFFECTS OF SOCIAL STIMULI ON THE 
RESPONSE TO STRESS.— Psychol. Rev., 66 (5): 
267-277. Sept. 1959. 


The current concept of physiological as well as 
emotional stress is reviewed along with the phys- 
iological indices of stress. The presence of, and 
interaction with, another member of the same 
species has been shown to have a protective 
effect on the vertebrate organism under stress. 
This effect is accounted for in terms of dampening 
of the pituitary-adrenal cortical and sympathetic - 
adrenal medullary responses to stress, through 
inhibition of the posterior hypothalamic centers 
that, in the general case, trigger these reactions. 
Such inhibition is hypothesized to result from 
stimulation of anterior hypothalamic activity by 
the social stimulus. Suggestions are offered for 
further determination of the effect of social stimuli 
on stress in isolation experiments. In addition, the 
value of substitute social stimuli, such as tape re- 
cordings of the human voice, radio broadcasts, or 
direct telephone communication could be tested 
to determine their relative effectiveness in dampen- 
ing the stress reactions from sudden changes in 
environment in interplanetary exploration, partic- 
ularly for those space pioneers who must make 
it alone. Moreover, a minimal response to the 
stress of space exploration could be obtained by 
selecting personnel who have high thresholds for 
stress responses to begin with. 


9831 
Brown, W. Lynn, 1960 
H. C. Blodgett, D. B. Gisler, and A. C. McTee 
CLINICAL ASSAY OF DEBILITATING EFFECTS ON 
THE RHESUS MONKEY OF VARYING CONDITIONS 
OF MEDICATION, RESTRAINT, AND ISOLATION. —— 
Psychol. Reports. 6 (3): 461-462. June 1960. 


The effects of prolonged restraint, medication 
(chlorpromazine), and nutrient deprivation upon 
weight, temperature, respiration rate, and heart rate 
were studied in six rhesus monkeys. Slight inter- 
treatment differences in weight loss and debilitation 
were observed. The findings of the study, although in 
no way definitive in themselves, suggest a paradigm 
for a comprehensive study of the debilitating effects 
of controlled conditions of medication, restraint, and 
isolation. (Authors' summary, modified) 


9832 
Brier, H. 1961 
D. Jovy, and K. E. Klein 
HYPOXIA AS A STRESSOR. —Aerospace Med., 32 
(11): 1009-1018. Nov. 1961. 


By means of a new method by which the efficiency 
behavior under the influence of a non-specific 
stress (defined oxygen deficiency) is objectively 
and reproducibly registered, two different types 
of reactions can be statistically demonstrated 
with regard to failure of regulative functions: type 
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A with a lesser efficiency reserve, and type B 
with a greater efficiency reserve. Although types 
A and B show no differences in their circulatory 
and respiratory behavior, they differ significantly 
with regard to the extent of certain adrenal cortex 
reactions (eosinophils, plasma corticoids) under 
oxygen deficiency and other non-specific stresses 
(heat, cold). Flying a modern, high-powered air- 
plane is a non-specific stress which leads to 
significant changes in the adrenocortical reaction. 
There is an indication of a direct relation between 
stress implied by flying performance and the 
results of the oxygen-deficiency test. The test 
permits the determination of the condition of the 
pilot in a simple manner, and it obviates the 
numerous special tests which would otherwise 
serve to assemble a mosaic-like picture of the 
over-all stress resistance of a pilot. (Authors' 
summary, modified) 


9833 
Bugrov, B. G., 1958 
O. G, Gorlov, A. V. Petrov, A. D. Serov, E. M. 
IUgov, and V. I. [Akovlev 
[INVESTIGATION OF THE VITAL PROCESSES OF 
ANIMALS DURING ROCKET FLIGHT TO 110 KM. 
ALTITUDE IN A NON-AIRTIGHT CABIN] Issledo- 
vaniia zhiznedeiatel'nosti zhivotnykh pr: poletakh v 
negermeticheskoi kabine raket do vysoti 110 km.— 
Predvaritel'nye itogi nauchnykh issledovanii a pomo- 
shch'iu pervykh sovetsikikh iskusstvennykh sputnikov 
zemli i raket [Preliminary Results of Scientific Re- 
searches on the First Soviet Artificial Earth Satel- 
lites and Rockets| (Moskva), 1958 (1): 130-149. 1958. 
In Russian, with English summary (pp.148-149). 


Flight-suits without masks provided adequate pro- 
tection for twelve dogs during rocket flight in a non- 
hermetic cabin to 100-km. altitude, during ejection, 
and upon landing from a 75-85 km. altitude. A total 
of 50-60 min. was spent in the upper atmospheric 
layers. Ejection at a velocity of 560-730 m./sec. at 
75 to 85 km. altitude, and at a velocity of 1000-1100 
m./sec. at 39 to 46 km. altitude proved to be a safe 
method for return, and did not significantly affect 
the physiological functions of the animal. A parachute 
system was employed in landing and rescue. During 
the rocket flight the animals did not exhibit any sig- 
nificant changes in the cardiovascular and respiratory 
functions. Small deviations were observed in the 
arterial pressure, pulse, and respiratory rate. In 
some cases these deviations were accompanied by a 
development of passive-defense reactions. Animals 
subjected for 3.7 min. to complete or partial weight- 
lessness exhibited a tendency to lowering of arterial 
pressure and pulse rate. No changes were observed 
in behavior, physiological functions, and skin pigmen- 
tation that could be interpreted as effects of cosmic 
radiation. A follow-up examination of the animals 6 
to 7 months after the flight was uneventful. Tables of 
variations in the physiological indices during flight 
are included. Improvements in the registering de- 
vices are needed during flight. (From the authors’ 
summary) 


98° 

Burgess, B. F. 1958 
THE EFFECT OF HYPOXIA ON TOLERANCE TO 
POSITIVE ACCELERATION.—Naval Air Develop- 
ment Center. Aviation Medical Acceleration Lab., 
Johnsville, Pa. (Project no. NM 11 02 12.3, Report 
no. 1). Report no. NADC-MA-5804, March 12, 
1958. iii+5 p. 
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Also published in: Jour. Aviation Med., 29 (10): 
754-757. Oct. 1958. 

A study was made of the effects of hypoxia 
(simulating altitudes of 16,000 to 21,000 feet) on 
tolerance to acceleration. Four subjects were 
centrifuged at positive accelerations increasing 
from 2.5 g to a level at which response to a 
peripheral light signal failed to occur within 
1.5 seconds. All subjects except one showed a 
significant decrease in acceleration tolerance 
after breathing hypoxic gas mixtures during and 
for 3 minutes prior to acceleration. Tolerance 
in the three remaining subjects decreased from 
4.44-4.94 g with air breathing to 3.56-3.93 g with 
9.5% oxygen. Central vision was lost simultane- 
ously with peripheral vision in 50% of the trials 
with 9.5 and 10% oxygen’ breathing. Other physio- 
logic effects were similar to those produced by hy- 
poxia without acceleration, except for a more pro- 
nounced change in respiration, a progressive dulling 
of perception and memory, and a marked decrease in 
the ability to follow instructions. Heart and respira- 
tory rates were increased in all subjects, but were 
least affected in the subject whose acceleration tol- 
erance was not significantly decreased. After accel- 
eration above 4 g with 9.5% oxygen, breathing re- 
sembled the Cheyne-Stokes pattern. The findings 
emphasize the hazard of flight at 15,000-20,000 feet 
without supplemental oxygen. 


9835 
Burns, N. M., 1960 

R. B. Ziegler, R. Noble, and E. C. Gifford 
A BIBLIOGRAPHY OF PSYCHOPHYSIOLOGICAL 
STUDIES RELEVANT TO SPACE AND ORBITAL 
FLIGHT. —Naval Air Material Center. Air Crew 
Equipment Lab., Philadelphia, Pa. (Problem 
Assignment no. CO4AE13-1). Report no. NAMC- 
ACEL-441, Oct. 26, 1960. iii+151 p. 

This report is a listing of psychological, phys- 
iological, and environmental reports pertinent to 
man's role in space and orbital flight. Five 
hundred and eighty-two entires are provided on 
3x5 inch file card forms with the content of the 
report indicated by the category into which it is 
placed. The literature review for this bibliography 
was completed in April 1960. (Authors' abstract) 


9836 

Campbell, P. A. 1950 
AVIATION MEDICINE TO SPACE MEDICINE IN 
FOUR DECADES,—— Med. Times, gg (11): 
1245-1253. Nov. 1960. 


The medical problems which have accompanied 
man's progress from aviation to space flight are 
reviewed and discussed. The problems of anoxia 
and aeroembolism at high altitudes have been 
solved by improvements in oxygen systems and 
ovygen-breathing techniques and by the develop- 
ment of pressurized and sealed cabins. New air- 
foil design and new propulsion methods have re- 
duced the excessive vibrations experienced during 
flight at the speed of sound. The intense tempera- 
tures generated by atmospheric friction have been 
circumvented by improvements in materials, de- 
sign, and air conditioning. Still remaining, 
however, are the apparent barriers of the aero- 
pause, the Van Allen radiation belts, and the 
Newell barrier (radiation from high speed pene- 
tration of the sparsely distributed hydrogen atoms 
of space). Problems of weightlessness, launch 
acceleration, and deceleration and heating during 
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re-entry are serious but solvable. More or less 
absolute limitations of space flight are imposed by 
the inability of matter to exist at a speed-of-light 
velocity (according to the theory of relativity) and 
by the distance which can be traversed in an accept- 
able period of time (thereby curtailing the distances 
man may wish to go), 


9837 

Campbell, P. A. 1958 
HUMAN PARAMETERS OF SPACE FLIGHT.— 
In: North Atlantic Treaty Organization, Advisory 
Group for Aeronautical Research and Development, 
Proceedings of the Seventh AGARD General As- 
sembly, 7th (Washington, Nov. 25-26, 1957), p. 63- 
73. [1958]. AD 218 162 


A review is presented of the stresses associated 
with prolonged human high-altitude, high-speed 
flight. These stresses include weightlessness, 
temperature changes, hazards of explosive decom- 
pression, cosmic and solar ray hazards, changes 
in diurnal rhythm, and accelerations. Mention is 
made of the problems associated with living in 
close quarters, unusual nutrition, discomfort, pos- 
sibly partial anoxia, etc. Conditioning man from 
the psychosocial viewpoint is as important as ac- 
climatizing him to altitude. Included are three 
graphs of aircraft altitude achievements plotted 
chronologically and in terms of atmosphere pene- 
trated, and various figures of the stresses en- 
countered. 


9838 

Campbell, P. A. 1959 
PROGRESS TOWARD SPACE FLIGHT.—In: Fenn, 
W. A., Symposium on Life in Space. Federation 
Proceedings, 18 (4): 1255-1259. Dec. 1959. 


Manned space travel is seen as a logical 
development of the physiological, psychological, 
and sociological attributes of man. Certain 
problems exist today which must be solved before 
the man/machine gap in space travel can be over- 
come. They include the physiological aspects of 
altitude, speed, radiation, weightlessness, re- 
entry (heat and acceleration), and body maintenance. 
At present the man/machine lag is maintained 
through a preponderance of physical scientists, 
rather than biological scientists, in space re- 
search. Developments in Project Mercury and 
the X-15 spacecraft are briefly discussed. 


9839 
Carlson, L. D., 1959 
and B. H. Jackson 

THE COMBINED EFFECTS OF IONIZING 
RADIATION AND HIGH TEMPERATURE ON 
THE LONGEVITY OF THE WHITE RAT.—Univ. 
of Wash. School of Medicine, Seattle; issued by 
School of Aviation Medicine, Randolph Air Force 
Base, Tex. Report no. 58-156, March 1959. 11 p. 


Male Sprague-Dawley rats, individually caged 
were exposed to low level irradiation from a Cob 
source for 16 hours a day. The animals were 
selected by weight and growth rate, and divided 
into eight groups of 22 rats. Four groups were 
kept at 28° + 1° C. and were exposed to 0.29, 0.64, 
2.60, and 4.18 r/day during the irradiation period, 
which lasted from 4 to 16 months of age. The other 
groups were kept at 35° + 1° C. during the period 
of irradiation which lasted from 4 to 16 months of 
age, and were exposed to 0.28, 0.60, 2.57, and 3.96 
r/day. At 35° C. the ET50 for 0.29 r/day was 310; 
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0.64 r/day was 490; 2.60 r/day was 540; and 4.18 
r/day was 510. At 28° C. the ET59 for 0.28 r/day 
was 493; 0.60 r/day was 510; 2.57 r/day was 810; 
and 3.96 r/day was 590. With the exception of the 
relation between 0.60 and 0.28 r/day, the data are 
statistically significant at the 5% level. Froma 
previous experiment at 26° C. the ET59 for 0 r/day 
was 445 and 0.8 r/day was 585. It is suggested that 
the effects of ionizing irradiation interact with 

the effects of environment in influencing longevity. 
(Authors' abstract) 


9840 

Chauchard, P. 1958 
[LIFE IN FLIGHT AND SUBMERGED] La vie en vol 
et en plongee.—-339. p. Paris: Albin Michel, 1958. 
In French, 


This publication surveys several problems of aero- 
space flight and deep-sea diving. It includes chapters 


on history; atmospheric environments; decompres- 
sion sickness; tolerance and physiological effects 

of anoxia; toxicity of compressed oxygen, carbon di- 
oxide, and nitrogen; effects of cold and differences 
in atmospheric pressure; acceleration stress; noise 
hazards; motion sickness; and physical and psycho- 


logical factors of personnel selection and maintenance. 


9841 
Clamann, H, G. 1961 
HOW TO ADAPT BIO-EXPERIMENTS TO SPACE 


PROBES, —— Space-Aeronautics, 35 (4): 73, 76-77. 


April 1961. 


Live specimens for biological space experiments 
are selected on the basis of the complexity of their 


systems and their support and protection require- 
ments. An experiment involving mice in the nose 
cone of an Atlas missile is used to demonstrate 


the application of the selection criteria to a given 


space probe, The life support system and physio- 
logical telemetry system of this experiment are 
described. 


9842 

Clemedson, C. -J. 1958 
SOME BIOPHYSICAL AND MEDICAL PROBLEMS 
INVOLVED IN MANNED SPACE FLIGHT: A 
REVIEW. —Astronautik (Stockholm), 1 (1): 9-36. 
1958. In English. 


The following medical and biological problems, 
which have to be solved before the first manned 
space flight will be possible, are reviewed: the 
effects of gravitational stress; the effects of loss 
of life-sustaining properties of the terrestrial 
atmosphere; the problems of food and water supply 
and of waste disposal during long trips; and effects 
of the psychical stresses of confinement in a nar- 
row cabin under abnormal and adverse physical 
conditions. The accelerations necessary to reach 
orbital or escape velocity can be well tolerated by 
a trained crew properly positioned with respect to 
the direction of the accelerative forces. The re- 
duced gravity or zero gravity experienced when a 
satellite or a space vehicle is coasting freely in 
space is supposed to cause no serious disturbances 
of the normal physiological functions of the body, 
but orientation and co-ordination may be difficult 
during the weightless state before adaptation to the 
new situation has taken place. In the case of long- 
lasting trips, the storage problem of oxygen and 
air-purification chemicals as well as of food and 
water may become critical. Photosynthetic air 
purification and food synthesis from algal material 
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may be the solution in the future. Exposure to the 
heavy components of primary cosmic radiation and 
hits by meteorites may constitute a risk, the mag- 
nitude of which is, however, not yet exactly Known. 
(Author's summary, modified) 


9843 
Cope, F. W., 
and B. D. Polis 
INCREASED PLASMA GLUTAMIC--OXALACETIC 
TRANSAMINASE ACTIVITY IN MONKEYS DUE 
TO NONSPECIFIC STRESS EF FECT.——Jour. 
Aviation Med., 30 (2): 90-96. Feb. 1959. 


Significant increases in plasma glutamic~- 
oxalacetic transaminase levels in monkeys were 
found after exposure to vibration, acceleration, 
heat, noise, and confinement stress. In all but one 
of 14 animals, no specific damage was evident. 
Repeated exposure of the same monkey to the same 
intensity of vibration stress produced progres-~ 
sively smaller mean increases in the plasma 
transaminase levels. The data suggest that an 
increase in plasma transaminase activity can 
occur as a nonspecific stress effect. It follows 
that caution should be exercised in basing clinical 


1959 


judgments on serum transaminase levels. (Authors' 
summary) 

9844 

Corkindale, K. G. 19f1 


PSYCHOLOGICAL PROBLEMS OF SPACE FLIGHT. 
— New Scientist (London), 19 (236): 457-459. May 
23, 1961. 


The effects of the following psychological 
stresses on performance and behavior of the as- 
tronaut are summarized: high g forces, weightless- 
ness, isolation, restraint, and sensory deprivation. 


9845 

Criscuolo, D. 1958 
BLOOD VOLUME IN RATS CHRONICALLY EXPOSED 
TO ALTITUDE IN COMBINATION WITH HEAT.—-— 
School of Aviation Medicine, Randolph Air Force 
Base, Tex. Report no. 58-36, Jan. 1958. 4p. 

In an attempt to ascertain the effect of chronic ex- 
posure to the combination of heat and altitude, blood 
volumes of 124 rats exposed to heat (35° C.) and alti- 
tude (380 mm. Hg) were measured after three weeks 
and after six weeks. No change in plasma volume was 
noted in any group. The altitude groups (at 25 and 35 
C.) showed a significant increase in cell volume and 
total volume. (Author's abstract, modified) 


9846 
Criscuolo, D., 

H. B. Hale, and R. B. Mefferd 
INDICES OF OXYGEN TRANSPORT , UTILIZATION 
AND STORAGE IN RATS ACCLIMATED TO ALTI- 
TUDE AT DIFFERENT TEMPERATURES, —-Univer- 
sity of Texas, Austin; issued by School of Aviation 
Medicine, Randolph Air Force Base, Texas. Report 
no. 58-94, July 1958. 4p. 

Also published in: Jour. Applied Physiol., 13 (3): 
353-356. Nov. 1958. 


Oxygen transport, utilization, storage, and related 
functions were studied in rats exposed to simulated 
altitude (18,000 feet) at three temperatures (5, 24 
and 36° C.) for periods in excess of 3 months. Liver: 
heart, kidney, and adrenal weights were altered only 
when thermal influences were involved. Adrenal 
weight under conditions of altitude-cold was greater 
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than in cold alone. The oxygen transport system was 
normal in altitude-cold environment, but it was de- 
pressed in altitude-heat environment. While liver 
succinic dehydrogenase activity was elevated in all 
altitude groups, its elevation was more noticeable in 
the groups exposed to heat and cold. In the adrenals, 
succinic dehydrogenase activity showed greatest ele- 
vation in altitude-cold exposure. Oxygen storage was 
unaffected by thermal factors. (Authors’ abstract) 


9847 

Danileiko, V. I. 1954 
[ON THE ECOLOGY OF SPACE FLIGHTS] Do py- 
tannia pro ekologiiu kosmichnykh pol'otiv. —— 
Fiziologichnyi zhurnal (Kyiv), 7 (1): 9-18. Jan. - 
Feb. 1961. In Ukrainian, with English summary 
(p. 18). 


In two experiments lasting 7 and 3 days the au- 
thor investigated the effect of limited locomotion, 
the elimination of some common exteroreceptor 
stimuli and monotonous environmental factors upon 
higher nervous activity and vegetative functions in 
man. The observed disturbances furnished no 
grounds for asserting that the influence of the 
above-mentioned factors may lead to severe reduc - 
tion of intellectual capacity and deterioration of the 
general physiological condition in man. The experi- 
ments show the possibility of extracting pure 
water from fluid excretions of the human organism 
and the feasibility of reprocessing solid wastes 
with the aid of algae and zooplankton. Mollusks 
and, partially, fungi were included in the ecological 
system as well. It was shown that water obtained 
in the course of regeneration as well as cultivated 
algae, zooplankton and mollusks may be used as 
edible items. (Author's summary) 


9848 
Douglas, W. K., 1961 

C. B. Jackson, A. Graybiel, G. Ruff, E. C. 

Knoblock, W. S. Augerson, and C, P. Laughlin 
RESULTS OF THE MR-4 PREFLIGHT AND POST- 
FLIGHT MEDICAL EXAMINAION CONDUCTED 
ON ASTRONAUT VIRGIL I, GRISSOM. —— In: Re- 
sults of the second U. S. manned suborbital space 
flight July 21, 1961, p. 9-14, Washington, D. C.: 
National Aeronautics and Space Administration, 
[1961]. 

The results are presented of the clinical and 
biochemical tests conducted on the astronaut be- 
fore and after the suborbital MR-4 mission. The 
findings of tests of plasma enzymes, blood chemis- 
try, peripheral blood counts, and urine composition 
are given. Postflight examination showed changes 
due to fatigue and sea-water exposure. No func- 
tional derangement or biochemical alterations could 
be found attributable to the stresses of flight. 


984° 


Downey, V. M. 1959 
SPACE BEGINS AT 50,000 FEET.----U. S. Armed 
Forces Med. Jour., 10 (11): 1287-1291. Nov. 1959. 


Space is defined here according to two criteria— 
the physiological unavailability of oxygen and the 
boiling point of body fluids. The former occurs at 
50,000 feet altitude, at which the pressure of carbon 
dioxide and water vapor in the lungs is equal to the 
atmospheric pressure, making impossible the intake 
of oxygen into the lungs. Boiling of body fluids occurs 
at 63,000 feet. Moreover, problems of cabin pres- 
surization and jet engine operation are encountered 
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at levels below 100,000 feet. Thus in effect there is 
little difference, particularly with regard to physio- 
logical effects, between conditions at 50,000 feet and 
in outer space. 


9850 

Egorov, V. A. 1251 
‘ON NORMS FOR FLIGHT LOADS FOR HELICOP- 
TER PILOTS! O normakh letno: nagruzki letchikov 
vertoletnui aviatsii \Abstract). —— Voenno- meditsin- 
skii zhurnal (Moskva), 1961 (2): 83. Feb. 1961. In 
Russian. 

A few physiological parameters were investigated 
after flights of various durations in order to estab- 
lish a rational norm for flight loads of pilots flying 
Mi-4 helicopters, Twelve pilots with 1.5 to 2 years 
experience in helicopter flying served as subjects. 
No significant changes were noted in pulse rate, 
respiratory rate, arterial pressure, and spiromet- 
ric data after flights of 1-4 hours. No subjective 
complaints were voiced after 1-2 hours flight, but 
hand strength was reduced by 4-10 kg., and back 
Strength by 5-35 kg. on the dynamometer, After 2-3 
hours of flight pilots reported significant fatigue of 
the back muscles; hand strength was reduced by 4- 
10 kg.; standing strength, by 10-55 kg. In flights of 
3.5-4.5 hours most pilots reported a sick sensation 
in the abdominal area, noises in the head, and 
overall fatigue; hand strength was reduced by 5-10 
kg. , standing strength by 10-65 kg. It is concluded 
that 3.5 hours may be considered to be a full day's 
load for helicopter flights. Longer flights cause 
fatigue which is tolerated only by a few physically 
prepared fliers. 


9851 
Fabre, J., 1959 
and B, Graber 

{MEDICAL ASPECTS OF HELICOPTER FLIGHT IN 
THE FRENCH AIR FORCE: OPERATION TRAUMA- 
TOLOGY | Aspects médicaux du vol en hélicoptére 
dans les forces aériennes frangaises: pilotage trau- 
matologie.— Médecine aéronautique (Paris), 14 (4): 
353-375. 1959. In French, with English summary 
(p. 375). 


The special characteristics of helicopter flight 
(coordination of controls, intermittent illumination 
due to the movement of the rotor blades, nature of 
helicopter missions) create certain medical prob- 
lems, some of transitory nature (brief periods of 
blackout, lumbar pain), acute fatigue during flight. 
and certain changes in attitudes which make periodic 
interruption of flight duty mandatory. In an analysis 
of helicopter accidents, the following topics are dis- 
cussed at length: frequency of burns, the problems 
of helmets and safety belts, and the incidents and 
etiology of spinal fractures, 


9852 

Faust, H. 1958 
MAN—THE UNKNOWN FACTOR IN INTERPLANE- 
TARY FLIGHTS,—Universitas (Stuttgart), 2 (3): 
289-296, 1958. In English. 


Manned space travel is discussed in respect to 
the human factor as envisioned by Dr. Wernher von 
Braun, The author expresses the opinion that ex- 
ternal and physiological dangers can be overcome by 
providing a suitable cabin for the human occupant. 
However, the consequences of the psychological 
strain of being confined in an insecure. deprived, and 
limited environment for an extended period of time 
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(e.g., 3 years for travel to and from Mars) cannot 
yet be estimated. The breakdown of one of the mem- 
bers of the crew may endanger the entire project. 
These considerations should be foremost in the se- 
lection of astronauts. 


9853 
Fine, B. J., 1960 
A. Cohen, and B. Crist 

EFFECT OF EXPOSURE TO HIGH HUMIDITY AT 
HIGH AND MODERATE AMBIENT TEMPERATURE 
ON ANAGRAM SOLUTION AND AUDITORY DIS- 
CRIMINATION. —-Psychol. Reports, 7 (1): 171-181. 
Aug. 1960. 


Ten subjects were exposed for 6 1/2-hour periods 
on four successive days to ambient dry/wet bulb 
temperatures of 70° /53° F., 70°/68° F., and 95°/ 
92° F. with minimal wind. The four-day sequence 
was replicated four times during four successive 
weeks, the order of the conditions differing for 
each replication. Subjects performed an anagram 
and an auditory discrimination task immediately 
after entering and just prior to leaving the experi- 
mental situation. The intervening time was occu- 
pied by group performance of a mental task, the 
game of ghost. The results indicate that there was 
no increment or decrement in performance on either 
the anagram or auditory discrimination task that 
could be attributed to either high temperature or 
high humidity. (Authors' summary) 


9854 
Fishman, A. P., 19°20 
H. W. Fritts, and A. Cournand 
EFFECTS OF ACUTE HYPOXIA AND EXERCISE 
ON THE PULMONARY CIRCULATION. — Circula- 
tion, 22 (2):204-215. Aug. 1960. 


The effects of acute hypoxia (12-14% Oo), graded 
exercise, or both, on the pulmonary circulation 
were studied in 17 normal subjects and in three 
patients with restricted vascular beds. Both hypox- 
ia and exercise produced increases in minute 
ventilation, oxygen uptake, respiratory exchange 
ratio and cardiac output. Systemic blood pressure 
was increased during exercise, but showed no con- 
sistent change during hypoxia. Despite larger blood 
flows, exercise was associated with lower pulmo- 
nary artery pressures than was hypoxia. During 
exercise, with an increase in cardiac output of 
25 per cent, there was a gradual rise in pulmonary 
artery pressure of three mm. Hg w a stable pla- 
teau, while in hypoxia, with an increase in cardiac 
output of five per cent, an abrupt increase of four 
mm. Hg was observed. In patients with restricted 
vascular beds, equal increments in blood flow in 
either hypoxia or exercise elicited linear and e- 
quivalent increments in pulmonary artery pressure. 
In one subject, surgical resection of the pregangli- 
onic fibers and ganglia supplying the sympathetic 
efferent nerves to the pulmonary vascular tree was 
without effect on the responses of the pulmonary 
circulation to acute hypoxia and to exercise. The 
mechanism and site of action of acute hypoxia on 
the pulmonary circulation remain unidentified. 


9855 

Fitts, P. M. 197i 
SKILL MAINTENANCE UNDER ADVERSE CONDI- 
TIONS. —— In: Psychophysiological aspects of 
space flight, p. 309-322. Ed. by B. E. Flaherty. 
New York: Columbia Univ. Press, 1961. 
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After reviewing the better-known theories re- 
garding the nature of stress and its effects on 
skilled performance, the author discusses six 
avenues to the improvement of reliability: (1) task 
simplification; (2) reduction of input information 
overload; (3) feedback augmentation in low-input 
tasks; (4) overtraining in subroutines of complex 
tasks; (5) training for emergency procedures; and 
(6) use of optimum work-rest cycles. 


9856 

Flecker, J. E. 1958 
MAN IN SPACE.—Air Force, 41 (3): 109-117, 120- 
123. March 1958. 


A review is presented of (1) the battery of psy- 
chological testings which volunteer airman, Donald 
G. Farrell, underwent in a U. S. Air Force space- 
cabin mock-up, and (2) of a multi-g acceleration 
experiment carried out by Colonel John Stapp, in 
which effects of high-speed blastoff were duplicated. 
The results are interpreted as showing surprisingly 
high human tolerance levels. A state of weightless- 
ness could so far be produced experimentally for 
short intervals only, but results indicate that proper 
training in and orientation about conditions of 
weightlessness would enhance human performance 
during zero gravity. The use of such items as 
padded "highchairs" for seats, squeeze tubes for 
feeding, and suction-cupped shoes for walking is 
recommended. The creation of artificial gravity by 
means of rotation of the craft is considered less 
desirable for combating weightlessness problems. 
To meet the oxygen requirements of space man, a 
closed biological cycle system is recommended, 
Such a system would be a necessary requirement on 
long space flights and may solve the problems of 
space-flight feeding and of human waste disposal. 
Hazards imposed by cosmic radiation and mete- 
oroids have still to be coped with, and certain psy- 
chological problems, such as the effects of a "feeling 
of detachment" on a space traveler, have not as yet 
been solved. It is predicted that the North American 
X-15, which is to be launched in 1959, will reveal a 
great number of data on heretofore unanswered 
questions. Its pilots will face longer periods of zero 
gravity and will be compelled to make quick deci- 
sions under near-zero-gravity conditions. They will 
be exposed to speeds of from Mach 5 to Mach 7. The 
operational range of the X-15 is expected to be about 
450 miles. In conclusion, the author presents some 
speculative ideas concerning the construction of 
space stations, lunar trips from these stations, and, 
eventually, trips to some of the planets, such as 
Mars and Venus, 


9857 

Fiickinger, D. [D.] 1959 
BIOMEDICAL ASPECTS OF SPACE FLIGHT.—In: 
Man in space, 41-63. New York: Duell, Sloan and 
Pearce, 1959. 


An outline is given of the biomedical problems of 
manned space flight, particularly those which appear 
most pertinent to the safety and success of the initial 
space flights. The problems include metabolic re- 
quirements in closed environments, space-cabin de- 
sign, instrumentation of manned satellites, psycho- 
logical hazards, and long-term weightlessness. 


9858 

Flickinger, D. [D.] 1958 
GEN, FLICKINGER VIEWS SURVIVAL IN SPACE,— 
Aviation Week, 69 (25): 43-51. Dec. 22, 1958. 
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Research on metabolic requirements in closed 
environments employing simulated space chambers, 
as well as balloon flights with man-carrying cap- 
sules, have revealed that (1) oxygen consumption for 
one man sitting and awake is just above the basal 
level (240 cc. per man hour); (2) during long periods 
of space flight, when man's usefulness is limited, 
supplies can be conserved by inducing hypothermia 
and artificial hibernation with chlorpromazine thus 
decreasing the metabolic level; (3) there may be 
some metabolic usefulness in nitrogen and trace com- 
ponents in the atmosphere which could be exploited; 
(4) a process of natural adaptation and acclimatiza- 
tion and the use of drugs will enable man to live 
easier and function better in a space-flight environ- 
ment; and (5) the temperature range during orbiting 
and re-entry is estimated to be well within long-term 
comfortable and short-term livable limits, It is 
considered desirable to have the subject oriented in 
such a way that, during the orbital phase of the flight, 
he is facing toward the direction of flight with his 
feet toward the earth. Although a small capsule 
would be more advantageous, available data indicate 
that, since husky, hardy crewmen would be preferred, 
larger space would be required. Biological instru- 
mentation should yield the following information: 
cabin humidity, acceleration, tracking and reasoning 
ability, galvanic skin response, visual appearance, 
cabin pressure, oxygen and carbon dioxide partial 
pressures, cabin air temperature, oxygen and power 
reserves, electrocardiogram, respiration rate, visual 
appearance, and vocal comments. Monitoring devices 
to allow the pilot to have continuous knowledge of his 
performance and two-way vocal and visual communi- 
cation will have a great deal of psychological useful- 
ness, 


9859 
Flinn, D. E., 1961 


J. T. Monroe, E. H. Cramer, and D. H. Hagen 
OBSERVATIONS IN THE SAM TWO-MAN SPACE 
CABIN SIMULATOR, IV, BEHAVIORAL FACTORS 
IN SELECTION AND PERFORMANCE, — Aerospace 
Med., 32 (7): 610-615. July 1961. 


The results of four two-man simulated space 
flights, ranging in time from 14 to 30 days, are ana- 
lyzed. In general, the subjects maintained supris- 
ingly high morale and motivation during the flights 
and experienced very little boredom despite the 
seeming monotony of their routine. They did not 
show any emotional changes which could significantly 
interfere with interpersonal accord and performance. 
Although infrequent auditory illusions occurred, 
there was no evidence of gross perceptual aberra- 
tions of the type seen in the One-Man Space Cabin 
Simulator. To date, it appears that subjects with 
rather marked personality differences can remain 
effective under the conditions imposed by the two- 
man space cabin simulator for periods up to 30 days, 
and with adequate motivation can maintain a satis- 
factory working relationship. 


9860 
Galkin, A. M., 1958 


O. G. Gorlov, A. R. Komova, I. I. Kosov, A. V. 
Petrov, A. D. Serov, V. N. Chernov, and V. I. 
IAkovlev : 
[INVESTIGATION OF THE VITAL PROCESSES OF 
ANIMALS DURING ROCKET FLIGHT TO 212 KM. 
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ALTITUDE IN A HERMETIC CABIN] Issledovaniia 
zhiznedeiatel'nosti zhivotnykh pri poletakh v 
germeticheskikh kabinakh raket do vysoty 212 km.— 
Predvarietel'nye itogi nauchnykh issledovanii s 
pomoshch'iu pervykh sovetskikh iskusstvennykh 
sputnikov zemli i raket [Preliminary results of 
scientific researches on the first Soviet artificial 
earth satellites and rockets] (Moskva), 1958 (1): 
112-129. 1958. In Russian, with English summary 
(p. 129). 


The construction and equipment of the hermetic 
cabin used in animal rocket flights to 100-212 km. 
altitude are described. The instrumentation in- 
cluded a 28-mm. short-focus movie camera with a 
mirror arrangement, and specially designed devices 
for recording respiration, blood pressure, and 
electrocardiogram. Later it was discovered that the 
reliability of these devices is markedly affected by 
acceleration and zero gravity. Fourteen dogs were 
sent on rocket flights, some of them for two or three 
trips. Clinical examinations were carried out im- 
mediately before and after flight, with subsequent 
follow-up studies. Included are tables of blood 
analyses, electrocardiograms, and body temperature 
before and after flight. The observed data led the 
authors to conclude that the environmental condi- 
tions during the rocket flights to 100-212 km. alti- 
tude did not result in sudden deviations from the 
normal in physiological functions of the animals. 

No adverse effects on behavior or health were ob- 
served in animals kept under surveillance after 
flight. A general increase in the pulse rate, 
respiratory rate and blood pressure was observed 
during the active part of the flight. During the 
period of dynamic weightlessness, the registered 
physiological functions exhibited a rapid increase 
with a tendency toward decrease during the first 
2-3 min. A return to the initial levels took place 
during the last 5-6 min. of weightlessness. Anes- 
thetized animals did not exhibit an increase over 
the initial values in pulse, respiration and blood 
pressure during weightlessness. A safe landing 
was effected. It is necessary, however, to improve 
the stabilization and conditions of deceleration in 
the front part of the rocket at the altitude of 200 km. 
and above. 


9861 _ 
Garcia Ramos, J., 1959 


and R. Reynaud A. 

CIRCULATORY AND RESPIRATORY ADJUSTMENTS 
TO HYPOXIA AND TO LIGHT EXERCISE IN NORMAL 
YOUNG MEN.—Acta physiologica latino-americana 
(Buenos Aires), 9 (3): 169-177. 1959. 

Heart rate, blood pressure, pulmonary ventilation, 
and arterial blood Og saturation were studied in 
young men (17-22 years of age) breathing pure Ov, 
during and after experimental hypoxia or exercise 
(Standard step test). An adaptation was noted of pul- 
monary circulation to respiratory function which was 
not the same during hypoxia and exercise. Cardiac 
output and blood pressure were increased in both 
conditions, and it was noted that vasodilatation in the 
respiratory vascular system occurred after hypoxia, 
and vasoconstriction occurred after exercise. Arte- 
rial blood Og saturation presented lower values in 
persons Studied in Mexico City (2268 meters above 
sea level), and pulmonary ventilation was reduced 
when breathing pure O9, suggesting that the mecha- 
nism responsible for the adaptation of ventilation to 
hypoxia, the chemoreceptors, is active under normal 
conditions. 
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9862 2864 
Gasenko, O. G. 1959 Gell, C. F. 1961 





and V. B. Malkin 
THE BIOLOGY OF JOURNEYS INTO SPACE. -—- 
Pakistan Jour. Sci. (Lahore), 11 (2): 111-112. 
March 1959. In English. 


Numerous laboratory studies conducted with dogs 
of similar physiological make-up as the Russian 
Laika preceded the actual construction of an air~ 
tight cabin with life-preserving equipment. The 
cabin of the satellite was equipped with a special 
bed for the animal, recording instruments, and a 
regenerative apparatus employing highly active 
chemical compounds to provide for the removal of 
CO2 and water vapors from the air and to release 
supplemental oxygen. The feeding trough in front 
of the animal contained the required amount of 
jellied food which, besides the major nutrients. con- 
tained a large amount of water. A special sanitary 
device was employed for removal of waste prod- 
ucts. It consisted of a rubber garment connected 
with a pocket for the isolation of the excrements. An 
automatic apparatus transmitted, by means of a radio 
telemetric set, the most important data concerning 
the functional state of respiration and circulation 
back to earth. The analysis of the data showed that 
in the active section of the flight the general nature 
of the changes in the physiological functions was 
nonpathological and similar to that previously ob- 
served in animal experiments in rockets and in the 
laboratory under the conditions of centrifugal ac- 
celeration. In regard to prolonged stay in a weight- 
less state, it was found that, after some time had 
elapsed following Sputnik‘s entry into orbit, such 
indicators as electrocardiogram, pulse, and respira- 
tion rate approximated normal data in Laika. These 
findings have led to the conclusion that an animal is 
able to tolerate prolonged flights in an orbit which 
approximates the conditions of space flight. The 
next indispensable step in medical and biological 
studies with animals will be the use of artificial 
satellites allowing the return of the experimental 
animals to earth. This will open altogether new pos- 
sibilities for expanding all methods of research and 
especially the study of the influence on the human 
organism of such little-studied factors as cosmic 
and certain other types of radiation. 


9863 
Gell, C. F. 1961 


BIOASTRONAUTICAL PROBLEMS OF SPACE 
FLIGHT.—JIn: Current research in astronautical 
sciences: proceedings of the Rome seminar on 
astronautics [1959], p. 373-407. Ed. by L. Broglio. 
Oxford, etc.: Pergamon Press, 1961. 


The physical factors and psychophysiological 
stresses of space flight are reviewed. The physical 
factors may arise from the external environment of 
the vehicle in space (absence of atmospheric pres- 
sure and molecular oxygen, temperature variations, 
exposure to meteoroids, solar and cosmic radiation, 
and weightlessness), dynamic forces imparted to the 
vehicle (linear acceleration and deceleration, ra- 
dial acceleration, tumbling, and vibrations), and in- 
ternally generated physical factors in the space 
vehicle (exhaled gases, odors, toxic gases, tempera- 
ture and humidity variants, ionizing radiation from 
propulsion equipment, microwaves generated by 
electronic equipment, and noise). The psychophysio- 
logical stresses of space flight include sensory dis- 
turbances, emotional response to confinement, per- 
formance degradation, and fatigue. 


BIOLOGICAL STRESSORS IN ATMOSPHERIC AND 
EXTRA-ATMOS PHERIC FLIGHT. —— Jour. Internat. 
Coll. Surgeons, 36 (1): 3-14. July 1961. 

The problems of aerospace flight are briefly de- 
scribed, especially those concerning biologic 
stresses. The historical discoveries of aeromedi- 
cal problems are reviewed with emphasis on the 
need for continued research in order to overcome 
them. 


9865 
Gerathewohl, S. J., 1959 


and G. R. Steinkamp 
HUMAN-FACTORS REQUIREMENTS FOR PUTTING 
A MAN IN ORBIT.—- In: International Astronautical 
Congress, IXth (Amsterdam, 1958), Proceedings, 
vol. 2, p. 603-613. Wien: Springer, 1959. 


A number of obstacles must be surmounted before 
man can be put into orbit. These obstacles include 
the engineering problems of the space vehicles, 
launch, and re-entry, and factor specifications for 
cabin pressure, oxygen supply, carbon dioxide and 
water vapor removal, temperature regulation, ac- 
celeration stress, emergency procedures and 
escape, noise level, nutrition and elimination, 
visual perception, weightlessness, instrumentation 
(both for collecting biological and engineering data, 
and flight controls and indicators), and protection 
from radiation and meteoroids. 


9866 
Gerathewohl, S., J., 1959 


and G. R. Steinkamp 
HUMAN-FACTORS REQUIREMENTS FOR PUTTING 
A MAN IN ORBIT. —-Astronautica acta (Wien), 5 (1): 
73-84. 1959. 


A discussion is presented of the general and 
specific factors involved in the creation of a phys- 
iologically habitable environment in which man may 
reliably and accurately be launched into, guided 
through, and recovered from space flights of limited 
duration. The discussion of general requirements 
includes an outline of phases to be explored and 
coordinated with biological research, as follows: 

(1) theoretical research and actual pilot experiments 
using available rocket aircraft of the Skyrocket and 
Bell-X types for human exposure to space-equivalent 
conditions, together with IRBM and ICBM type rock- 
ets as instrument carriers and animal-carrying 
satellites; (2) rocket flights at speeds of about 3 to 6 
km./sec., reaching altitudes not exceeding 150 km. 
with a flying-time duration of a few minutes; and 

(3) manned space flight capability at speeds of 8 to 
11 km./sec., at altitudes above 150 km. with orbiting 
capability for hours and days. The problems to be 
investigated include capabilities and versatility of the 
vehicle, as well as the physiological and psycho- 
logical reactions and tolerances to the various en- 
vironmental stresses. The specific factors which 
regulate or modify the physiologically habitable 
space environment are listed as follows: (a) cabin 
pressure and oxygen supply, (b) carbon dioxide con- 
centration, (c) temperature within the sealed cabin, 
(d) acceleration stresses, (e) emergency procedures 
and escape, (f) noise levels within the nose cone or 
rocket capsule during take-off, (g) nutrition and 
elimination in the sealed cabin environment, (h) visual 
perception during manned space flight, (i) physio- 
logical and psychological effects of weightlessness, 
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(k) instrumentation for flight control and for collect- 
ing biological and engineering data, (1) radiation 
hazards, and (m) the hazard of collision with mete- 
oroids. Each factor is discussed in terms of attend- 
ant problems and proposed solutions for resolving 
these problems. Tabulations of atmospheric func- 
tional borders or space-equivalent levels, present 
and future phases of human space exploration, and 
biophysical and logistic parameters of satellite 
vehicle environment are included in an appendix. 


9867 
Giurdzhian, A. A., 1961 

N. N. Demin, N. V. Korneeva, T. S. L'vova, 

L. T. Tumochkina, M. S. Uspenskaia, and T. A. 

Fedorova 
[SOME ASPECTS OF THE METABOLISM OF ANI- 
MALS AFTER A SPACE FLIGHT] Nekotorye storony 
metabolizma u zhivotnykh sovershivshikh polet v 
kosmos. —— Iskusstvennye sputniki zemli (Moskva), 
11: 78-86. 1961. In Russian. 

Shifts in biochemical indices (protein fractions 
and the total protein content of blood serum, serum 
mucoid content, nonspecific cholinesterase activity, 
free and bound 21-hydroxy-20-ketosteroids in the 
urine, presence of deoxycytidine in the urine) were 
investigated in a number of dogs, rats, and mice 
after single or repeated exposures to vibration, 
accelerations of 6-9 g, and a prolonged stay in a 
sealed cabin. For some of the animals data from 
space and rocket flights were available. Single ex- 
posures to different stresses resulted in shifts in- 
dicative of compensatory reactions, while repeated 
exposures were followed by a dystrophic state. The 
dogs Belka and Strelka exhibited a reversible stress 
reaction after space flight which differed consider- 
ably from the picture observed after radiation in- 
jury. The extent of biochemical changes seems to 
be more dependent upon the dose of stress rather 
than its nature. 


9868 
Glaister, D. H. 1961 


BREATHING. — Nature (London), 192 (4798): 106- 
108. Oct. 14, 1961. 


A review is given of two papers presented at a 
symposium on "Breathing" held at the meeting of 
Section I of the British Association of the Advance- 
ment of Science on Sept. 4, 1961. The first paper 
studies the problems of air temperature and pres- 
sure at 40,000 feet, and includes effects of explo- 
sive decompression from 8,000 to 38,000 feet. A 
design for oxygen masks to allow for proper 
breathing under decompression is described. The 
second paper is concerned with the effects of pos- 
ture on breathing under positive acceleration. The 
mechanical effects on the lungs, viscera and dia- 
phragm under accelerations of 3 g are described, 
and it is shown that the total efficiency of the 
respiratory process decreases during positive ac- 
celeration. This would probably result in a marked 


limitation in tolerance to exercise under continuous 


positive acceleration. 


9869 
Grandpierre, R., 
and J. Colin 

[PHYSIOLOGICAL PROBLEMS OF HIGH ALTITUDE 
FLIGHT SAFETY] Problémes physiologiques poses 
pour la sécurité du vol a haute altitude. —In: 
Medical aspects of flight safety, p. 3-22. North 
Atlantic Treaty Organization, Advisory Group for 
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Aeronautical Research and Development. AGARD- 
ograph no. 30, 1959. In French. 


High-altitude flight provides new fields of re- 
search in the physiopathology of aviation and in the 
physiological approach to protective measures, 
especially against the following: (1) low atmos- 
pheric pressure (protection is required against ex- 
plosive decompression and more knowledge is 
needed in calculating caloric effects in view of 
hypoxic and aeroembolism hazards); (2) intense 
light (protection is given by ozone and water vapor 
against ultraviolet and infra-red radiation is negli- 
gible at high altitudes whereas low air molecule 
content reduces diffusion and sky brightness); (3) 
spatial myopia; (4) cosmic rays; (5) meteoroids 
(the assessment of danger is yet to be done); (6) 
extreme temperatures due to altitude and aerody- 
namic heating; (7) decreased gravitational effects; 
(8) noise; and (9) hazards of ejection at high alti- 
tude. Numerical data and graphs are given for each 
section of the paper. (Authors' summary, modified) 


9870 
Grandpierre, R., 

F. Violette, R. Loubiére, and G. Chatelier 
[PHYSIOLOGY OF SPACE FLIGHT] Physiologie du 
vol spatial. — Forces aériennes francaises (Paris), 
May (159): 789-823; June (160): 969-986. 1960. In 
French. 

A review discussion is presented of the pertinent 
physiological factors involved in space flight. Con- 
sideration is given to (1) cosmic flight acceleration 
and deceleration tolerances; (2) biological effects of 
weightlessness; (3) the kinds, distribution, and vari- 
ations in intensities of radiations which may be en- 
countered in space flight, the attendant biological 
effects (acute, secondary, delayed and chronic, 
genetic), tolerable dosage, and means of protection; 
and (4) problems attendant to prolonged life ina 
closed cabin system. Included in the latter are dis- 
cussions in (a) fundamental respiratory require- 
ments and regeneration of the cabin atmosphere, 

(b) sources of oxygen and methods of eliminating 
carbon dioxide, (c) the utilization of urine and 
collection of water vapor, and (d) the nutritional 
requirements of astronauts. 


1960 


9871 

Graybiel, A. 
MEDICAL ASPECTS OF JET AND SPACE 
TRAVEL.—lIn: Human factors in jet and space 
travel, p. 2-23. Ed. by S. B. Sells and C. A. Berry. 
New York: Ronald Press, 1961. 


Medical aspects of jet and space travel include 
consideration of the purpose and the act of flight. 
The original purpose may be accomplished, but the 
act of flight may not be a complete success due to 
damage to the vehicle or the crew. The attention of 
medical supervisors is centered on the act of flight, 
since man must be considered not only as an instru- 
ment in the act of flying but also as an individual. 
The factors which should be considered in jet travel 
include: provision for adequate environment, pro- 
fessional qualifications of the human operator, limita- 
tions of capabilities of human operators for continu- 
ous operations demanded during flight, duration of 
flight, speed of task performance, and orientation and 
danger in flight. In space flight, other factors must 
be added, such as prolonged action of gravitational 
stress and cosmic radiation. All these factors must 
be considered in the selection, care, and indoctrina- 
tion of prospective astronauts. (44 references) 
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9872 
Green, C. D., 1961 
and P. C. Tang 

PSYCHOMOTOR PERFORMANCE AND NYSTAG- 
MUS OF A MACACA MULATTA DURING MISSILE 
FLIGHT. —— In: Psychophysiological aspects of 
space flight, p. 66-74. Ed. by B. E. Flaherty. 
New York: Columbia Univ. Press, 1961. 


The psychomotor performance and oculomotor 
movements of a trained monkey (Macaca 
were telemetered during a missile flight of 520 
seconds’ duration. Records were obtained for the 
pre-flight period, the launch phase, the escape 
phase, and the flight completion phase. The ani- 
mal, required to monitor a cue light, was shocked 
for failure to throw a switch when the cue light 
came on. Records showed performance decrement 
and definite evidence of nystagmus during the 
escape phase. A high level of performance during 
the 8.6-minute period following water impact in- 


dicated that the animal suffered no persistent phys- 


iological deterioration as a result of the flight. 


9873 

Guillett, C. C. 1961 
AEROMEDICAL ASPECTS OF TURBO-JET COM- 
MERCIAL AIRCRAFT.—Aerospace Med., 32 (9): 
818-824. Sept. 1961. 


With regard to jet transports and their effects on 
the passengers and cabin attendants, these current 
facts are presented: There is no hazard from radi- 
ation at high altitude; investigations yielded levels 
below permissible levels established by the National 
Committee on Radiation Protection. The pressuri- 
zation system is highly reliable, and backed by an 
automatic oxygen presentation system in the very 
remote event of rapid decompression. The ampli- 
tude of the vibration produced by the high-speed jet 
turbine is very low. The high-frequency, low- 
amplitude jet vibrations are more easily and com- 
pletely attenuated by the insulation, floor carpets, 
and seat upholstery, than are the propeller-produced 
vibrations. The air-conditioning systems have a 
very high capability in maintaining a small range of 
fluctuation throughout the cabin. The cabin floor 
angles during climb are not steep enough to present 
a problem. The average noise in the cabin of the jet 
is about the same as the business man normally finds 
in a busy office. 


9874 

Haber, H. 1958 
SPACE MEDICINE — PHYSICAL FACTORS OF THE 
SPACE ENVIRONMENT.—In: Syllabus of filmed 
lectures on space technology, p. 1-8. Univ. of Cali- 
fornia. Engineering Extension and Physical Sciences 
Extension [no place]; issued by Diamond Ordnance 
Fuze Labs., Washington, D. C. [Unnumbered report], 
April 1958. 


An attempt is made to assess the physical environ- 
ment of man in space and to present its role in the 
research and development planning of manned space 
flight. The physical environment includes absence of 
an atmosphere like that on Earth, proximity of Earth 
in satellite operations, engineering characteristics of 
the vehicle, modes of operation of the vehicle, emer- 
gency situations, and physics of the Moon and planets. 
Research and simulation devices are listed, and so 
are the phases in the technical development and 
launching of space vehicles. 
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9875 

Hagen, D. H. 1961 
CREW INTERACTION DURING A THIRTY-DAY SIM- 
ULATED SPACE FLIGHT: PRELIMINARY STUDY. 
—-School of Aerospace Medicine, Brooks Air Force 
Base, Tex. Report no. 61-66, June 1961, 9 p. 


An analysis was made of crew interaction during a 
two-man simulated space chamber flight. By use of 
the well-known Bales Interaction Process Analysis, 
the behavior of the two subjects was rated during 2 
hours of observation each day throughout the 30-day 
flight. Four kinds of summary interaction profiles 
were compiled. The overall summary profile re- 
sembled no other in the literature. The middle cate- 
gories—asking for opinion, giving opinion, asking for 
information, and giving information—accounted for 
over 80% of the interaction. There was very little 
interaction in the more affectively tinged extreme 
categories. The adjustive mechanisms used by the 
subjects to handle the interpersonal tensions that 
arose from somewhat different personality factors 
are discussed. (Authors' abstract) 


9876 

Halac, E. 1961 
EFFECTS OF STRESS ON ANIMALS FED HIGH 
PROTEIN DIETS. —— Amer. Jour. Clinical Nutri- 
tion, 9 (5): 557-560; discussion, p. 560-564. Sept.- 
Oct. 1961. 

Growing rats were fed on an isocaloric diet con- 
taining either 27% casein (low protein diet) or 64% 
casein (normal protein diet). The animals were 
subjected to a cold-water swimming test, a radia- 
tion stress test (700-800 r), and protein-starvation 
and water-starvation tests. Protein starvation 
showed a mortality of 50% of the high-protein 
diet rats compared to 23% in normal-protein 
diet rats. There did not appear to be any sig- 
nificant advantage in the high-protein diet rats in 
the other tests. The discussion deals with some 
aspects of protein diet and starvation. 


9877 
Hale, H. B., 1959 

J. P. Ellis, and C. H. Kratochvil 
CHANGES IN PLASMA CORTICOSTEROIDS AND 
BICARBONATE AS A RESULT OF PILOTING SU- 
PERSONIC AIRCRAFT.—School of Aviation Medi- 
cine, Randolph Air Force Base, Tex. Report no. 
59-61, April 1959. 4p. 

Essentially the same: EFFECTS OF PILOTING 
SUPERSONIC AIRCRAFT ON PLASMA CORTICOS- 
TEROIDS AND BICARBONATE.—Jour. Applied 
Physiol., 14 (4): 629-631. July 1959. 

While flying high-speed military aircraft, pilots 
frequently hyperventilate to a degree sufficient to 
induce marked alkalosis. Psychogenic factors are 
thought to be responsible for the hyperventilation. 
Comparison was made of pre- and postflight plasma 
bicarbonate (determined titrimetrically) and corticos- 
teroid levels (Sweat's technic) for 20 instructor 
pilots and 47 student pilots flying F-100 aircraft for 
50 minutes. No differentation of students and in- 
structors was possible on the basis of either pre- or 
postflight values; therefore, the data for the two 
groups were combined. The plasma bicarbonate 
value following the flight was 1.1 + .24 mEq./liter 
lower than before the flight. Free 17-hydroxycorti- 
costerone was increased 5.8 + 0.70 ,,g./100 ml., 
while conjugated 17-hydroxycorticosterone increased 
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5.7 + 0.75. The free corticosterone-like fraction in- 
creased 3.1 + 0.34 ug./100 ml., while the conjugated 
corticosterone-like fraction increased 3.2 + 0.35. 
Each of these changes was significantly different 
from zero (P < .001). No statistically significant 
correlation was found between the fall in bicarbonate 
and any of the increases in steroid fractions. (Au- 
thors' abstract) 


9878 
Hale, H. B., 1959 
and R. B. Mefferd 

EFFECTS OF CORTICOTROPIN ON EXCRETION 
RESPONSES OF RATS ACCLIMATED TO VARIOUS 
ENVIRONMENTS.—School of Aviation Medicine, 
Brooks Air Force Base, Tex. Report no. 59-81, 
Aug. 1959. 26 p. 


The effects of corticotropin (ACTH) in low dosage 
on metabolic responses of male rats acclimated to 
cold, neutral, or hot environments or to low baro- 
metric pressure were determined. Determinations 
included urinary Na, K, Ca, P, Mg, urea, uric acid, 
creatinine, creatine, taurine, B-alanine, glycine, 
a-alanine, valine, methionine, serine, threonine, 
tyrosine, glutamic acid, aspartic acid, lysine, argi- 
nine, histidine, glucose, glucuronic acid, phenolic 
acids, and coproporphyrin. Fecal determinations 
were made for coproporphyrin, protoporphyrin, and 
deuteroporphyrin. The metabolic responses studied 
were those which occurred when the differently ac- 
climated groups of rats were exposed to adverse 
conditions other than those to which they were accli- 
mated. ACTH augmented certain responses and 
diminished others. There were some metabolic re- 
sponses which were unaffected by ACTH. Environ- 
mentally nonspecific effects were identified among 
these results, and a comparison was made between 
two strains of rats. (Authors' abstract) 


9879 
Hale, H. B., 1960 
and R. B. Mefferd 
EFFECTS OF SOMATOTROPIN ON METABOLIC 
RESPONSES TO COLD, HEAT, AND ALTITUDE.— 
School of Aviation Medicine, Brooks Air Force Base, 
Tex. Report no. 60-34, Jan. 1960. [21] p. 


To study the actions of somatotropin (STH) on en- 
vironmentally influenced metabolic activities and to 
test the possibility that treatment with STH would be 
beneficial to mammalian organisms exposed to ad- 
verse conditions (cold, heat, or altitude), adult male 
rats were given low amounts (0.5 mg. STH/100 g. 
body weight) and exposed for 24 hours (fasting) to 
such conditions. Urinary nitrogen and electrolyte 
determinations, and certain ancillary determinations, 
made it possible to appraise broadly the metabolic 
states in each case and to ascertain whether the ad- 
ministered STH modified metabolic responses to the 
different environments. STH prevented (either par- 
tially or completely) certain responses, but with the 
low dosage widespread metabolic control was not 
obtained. In particular, STH diminished or prevented 
(a) the increases in urea and uric acid excretion and 
the urinary uric acid/creatinine ratio during acute 
exposure to cold (2°C.), (b) the increases in urinary 
creatine, phosphate, potassium, sodium, and uric 
acid/creatinine ratio during acute exposure to heat 
(35° C.), and (c) the increases in creatine, uric acid/ 
creatinine ratio, and the Na/K ratio during acute ex- 
posure to simulated altitude (18,000 feet). The ad- 
ministered STH had, in many respects, corrective 
effects or augmented (reinforced) adaptive changes 
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during chronic exposure or during the initial phase 

of recovery from chronic exposure. Sensitivity to the 
injected STH varied with environments, with the 
length of time in an environment, and with the meta- 
bolic functions themselves. (Authors' abstract) 


9880 
Hale, H. B. 1959 


HUMAN CARDIOACCELERATIVE RESPONSES TO 
HYPOXIA IN COMBINATION WITH HEAT.—School 
of Aviation Medicine, Brooks Air Force Base, Tex. 
Report no. 60-14, Sept. 1959. 13 p. AD 229 899 

Also published in: Aerospace Med., 31 (4): 276- 
287. April 1960. 


A series of four experiments were conducted on 
the effects of heat before, during, and after hypoxia 
at a simulated altitude of 14,000 to 18,000 feet. The 
first experiment was designed to test the possibility 
that decompression to the 18,000-foot pressure level, 
without supplemental oxygen, would induce greater 
physiologic compensation in persons already react- 
ing to heat. This was the case for only 12 of the 19 
subjects. For the remaining ones, heat had an an- 
tagonistic effect, tending to block the cardioacceler- 
ation resulting from hypoxia. In the later experi- 
ments, in which heat either preceded or accompanied 
hypoxia, there were additional cases of antagonism, 
and, in a number of cases, the antagonism was suffi- 
cient to induce true bradycardia. 


9881 
Hale, H. B., 1959 


R. B. Mefferd, G. Vawter, G. E. Foerster, and 

D. Criscuolo 
INFLUENCE OF LONG-TERM EXPOSURE TO AD- 
VERSE ENVIRONMENTS ON ORGAN WEIGHTS AND 
HISTOLOGY.—Univ. of Texas. Clayton Foundation 
Biochemical Inst., Austin (Contract AF 41(657)-55) 
and School of Aviation Medicine, Randolph Air Force 
Base, Tex. Report no. 59-13, Jan. 1959. 8 p. 

Also published in: Amer. Jour. Physiol., 196 (3): 
520-524. March 1959. 


A comparison was made of the morphological ef- 
fects of cold, heat, and simulated altitude on adult 
male rats given exposures of 24 weeks' duration. By 
the use of covariance analysis it was possible to de- 
termine the extent to which organ weights were de- 
pendent upon body weight and to adjust the values in 
order to remove body-weight influences. For liver, 
heart and kidney, adjusted weights indicated temper- 
ature-dependency, while pressure-dependency was 
established for liver and kidney only. Histologically, 
temperature-dependency was indicated for liver, 
kidney, thyroid, adrenal, and pituitary. Fur weight 
was reduced in heat but not altered in cold. Fasting 
in cold induced changes in adrenal and thymus weight 
and unusually high body weight loss; in heat, fasting 
cuused a significant thymus weight loss without ad- 
renal weight increase. The thymus-adrenal ratio was 
elevated during a 24-hour fast in all environments 
except cold, where it was decreased. (Authors' sum- 
mary) 


9882 
Hale, H. B. 1961 


THE NATURAL ENVIRONMENT AND THE ENVI- 

RONMENT OF FLIGHT.—lIn: Human factors in jet 

and space travel, p. 24-40. Ed, by S, B. Sells and 

C. A. Berry. New York: Ronald Press, 1961. 
Temperature and pressure variations with altitude 

are extensive, while physiological energy in man is 

limited, For this reason, in the flying environment, 
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man finds it necessary to engineer appropriate means Air Material Center. Air Crew Equipment Lab., S] 
of survival, At high altitude, it is essential that both Philadelphia, Pa. (Project no. TED NAM AE-1403). B 
oxygen and nitrogen pressures be controlled, either Report no. NAMC-ACEL-417, Sept. 15, 1960. 
by cabin pressurization or pressure suit. A protec- iv+28 p. ins 
tive garment, such as a ventilated suit, will be re- The effect of eight days' confinement on four bio- st 
quired to counteract the extreme temperatures ex- electric measures of six men while monitoring a c 
a a sep ae weignelosenses and g Vigilance Work Station in a simulated space capsule m 
P 1 y should also be considered. were presented and discussed. Under the conditions m 
A systematic summary of information concerning — of the experiment, it was concluded that the signifi- of 
biological tolerances of gravity and inertial forces is cant differences which occurred in the four phys- fc 
presented in a table. Other adverse factors of the iologic functions (heart rate, respiration rate, m 
environment include noxious gases, ionizing radiation, forehead skin temperature, and plantar electrical a 
and meteoroids, skin conductance) recorded were due to anxiety- a 
9883 provoking stimuli, rather than the confinement per Vv! 
Hale. H. B.. 1958 se. The interpretation of physiologic measures is tl 
C. H, Kratochvil, and J. P. Ellis discussed. (Author's abstract) M 
PLASMA CORTICOSTEROID LEVELS IN AIRCREW- r 
MEN AFTER LONG FLIGHTS. —School of Aviation 9606 s 
Medicine, Randolph Air Force Base, Texas. Report Hanna, T. D., 1960 Y 
no. 59-15, Dec. 1958. 3 p. and J. Gaito in 
Also published in: Jour. Clinical Endocrinol, and PERFORMANCE AND HABITABILITY ASPECTS S| 
Metabolism, 18 (12): 1440-1443. Dec. 1958. bP ame ae neither gag ad pn a 
The purpose of this study was to investigate a pos- May 1960. aay SS ips S9O=808. ° 
sible elevation of the blood corticosteroid level in a , P } 
fatigued aircrewmen, Pre- and post-flight venous In a simulated space flight, six naval enlisted 988 
blood samples were collected from 44 young men men lived, and worked in two small chambers Has 
participating in training flights of nine- to twelve- maintained at 10,000 feet simulated altitude with 
hour duration. The Sweat flourescence method was an oxygen concentration equivalent to 55% that [" 
used to determine hydrocortisone and corticoster- at sea level for seven days. During this time, T 
one-like fraction values in blood, Mean post-flight each man worked at three stations for ten hours, U 
values obtained for these fractions showed significant slept eight hours, and spent the remaining time T 
increases (+5.4 - 0.57 pg/100 ml. plasma and +2.3 for eating, recreation, and other tasks. The intel- t) 
0.30 pg/100 ml. plasma, respectively) over the pre- lectual and psychomotor functions of the subjects p 
flight values. No significant differences were ob- did not deteriorate drastically during the ordeal, © 
served between trainees and instructors or between even though the physical conditions were not r 
different job categories. The increase cannot be ex- optimum. It appears that any deviation from 1 
plained on the basis of diurnal variations, since in Optimum conditions tends to be magnified with F 
normal persons plasma 17-hydroxycorticosteroid acrenming tine. i augpeatee et stmyte oma! ( 
levels tend to decrease during the day, Contrary re- tasks should be made less simple and less routine, ( 
sults published by Romanoff and associates may be and should be supplemented with more complex | 
attributed to differences in sensitivity between uri- tasks which require higher-level behavior. (Authors' i 
nary and blood indices of adrenocortical functions. summary, modified) ( 
The authors discuss the observed elevations in 9887 ‘ 
terms of renal, metabolic, and pituitary influences, Hannon, J. P., 1960 : 
98e4 A. M. Larson, H. F. Drury, D. A. Vaughan, 
Hanks, T. G. 1961 and L. N. Vaughan ) 
HUMAN FACTORS RELATED TO JET AIRCRAFT. — PLASMA ELECTROLYTE CHANGES DURING 
In: Human factors in jet and space travel, p. 237- SIMULATED ARCTIC SURVIVAL CONDITIONS. — { 
329. Ed. by S. B. Sells and C. A. Berry. New York: U. S. Armed Forces Med. Jour., 11 (6): 676-681. :; 
Ronald Press, 1961. June 1960. pee ies } 
The factors which can affect the physiological and 5 ciate Geen. 0 ps seagrasonPbanacl aap Al | 
psychological state of humans are discussed. The - : ? . ( 
factors include: variations in temperature, pres- ee es aoe Bi ond | 
sure, and humidity inside the vehicle; toxic contam- d > ‘uthemhes thead “ ted: (1 | 
inants of the atmosphere; decompression hazards; day), . nee wee © — se rset (1) 
extravehicular cosmic radiation; microwave radia- pr thceagi~esege “ ce pr mange page eeerenee - - 
tion; acceleration forces at launching, during flight, cium after the first day and & retura toward normal 
and on landing; noise; and vibrations. The intrinsic levels during the next 3-4 days; (2) a Ap aigryntd 98 
factors in the control of the aircraft include consid- decline in plasma phosphate during the first 4 days; Ha 
erations of the functioning of the nervous system, (3) slight decreases in sodium, chloride, hemo- | 
aspects of perception. motivation, response, and globin, and packed cell volume; and (4) baie signifi- 
vigilance, and physiological rhythms and cycles. com change in plasma potassium. No significant 
(161 references) difference was observed between subjects fed an 
all-pemmican diet or a pemmican diet containing 40 
9885 or 80 grams of sucrose substituted isocalorically. 
Hanna, T. D. 1960 (Quoted in part). 
ENVIRONMENTAL REQUIREMENTS OF SEALED 
CABINS FOR SPACE AND ORBITAL FLIGHTS, — 9888 
A SECOND STUDY. V. SOME PHYSIOLOGICAL Hanrahan, J. S., 1960 
MEASURES ON CONFINED SUBJECTS BREATHING and D, Bushnell 
RECYCLED GASES FOR EIGHT DAYS.—Naval SPACE BIOLOGY: THE HUMAN FACTORS IN 
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SPACE FLIGIUT.-— vi+263 p. New York: Basic 
Books, Inc., 1960. 


A historical survey is presented of the research 
accomplishments which have led to the present 
state of advancement in the field of space biology. 
Consideration is given the following items: (1) 
man's motivation for space travel; (2) the develop- 
ment of a suitable vehicle (including a discussion 
of human air pressure needs, the techniques 
for satisfying these needs within the cabin environ- 
ment, and means of providing for food, water, and 
wastes utilization or disposal); (3) the hazards of 
acceleration and weightlessness (with brief re- 
views of experiments in the human centrifuge, on 
the Stapp sled, with anti-g devices such as the 
Mercury couch and the water capsule, and in 
rockets and aircraft); and (4) potentially trouble- 
some cosmic and Van Allen radiations. An assess- 
ment is made of the philosophical and religious 
implications of space travel, and of the effects 
such travel will have upon education, government 
and politics, and economics. More than 70C refer- 
ences are included, 


9889 
Hasselman, M., 1960 

G. Schaff, and B. Metz 
[THE EFFECTS OF WORK, AMBIENT TEMPERA- 
TURE, AND SLEEP DEPRIVATION ON THE 
URINARY EXCRETION OF CATECHOLAMINES IN 
THE NORMAL MAN| Influences respectives du 
travail, de la température ambiante et de la 
privation de sommeil sur l'excrétion urinaire de 
catécholamines chez 1'Homme normal.——Comptes 
rendus de la Société de biologie (Paris), 154 (1): 
197-201. 1960. In French. 

The effects of the following variables on the ex- 
cretion of catecholamines were studied: (1) warm 
(37-40° C.) or moderate (22-32° C.) ambient tem- 
perature, (2) muscular work of 40 or 80 watts dur- 
ing performance of a psychomotor task, and (3) 
deprivation of one night's sleep. The excretion of 
epinephrine and norepinephrine was increased by 
sleep deprivation. Muscular work increased the 
excretion of catecholamines in sleep-deprived and 
sleep-provided subjects; the increase was signifi- 
cantly greater in the former case. Ambient tem- 
perature had an effect on excretion only in combina- 
tion with sleep deprivation: the increase associated 
with sleep deprivation was less marked at high tem- 
peratures than at low temperatures. Excretion 
levels during normal sleep in the night following 
deprivation were slightly elevated. Excretion levels 
during sleep were lower after work at high tempera- 
tures than after work at low temperatures, and were 
lower after work of 80 watts than after work of 40 
watts. 


9890 

Hatmaker, D. B. 1959 
INSTRUMENTATION FOR RESEARCH ON HUMAN 
PERFORMANCE.—Electrical Eng. 78 (11): 1079- 
1084, Nov. 1959. 


A system of instrumentation has been designed to 
study the psychophysiological reactions (skin temper- 
ature, skin resistance, heart rate, respiration rate) 
which accompany performance of tasks typical of 
those at present assigned to the human operator in 
the air. The battery of performance test consists of 
the following: (1) compensatory tracking, (2) audi- 
tory vigilance, (3) warning lights monitoring, (4) 
arithmetic computation, (5) pattern discrimination, 


9889-9893 


(6) probability monitoring, and (7) scale position 
monitoring. Each test, and the equipment necessary 
to generate, display, monitor, score, and record the 
task, is described. The instrumentation (telether- 
mometers, dermohmmeters, cardiothermometers, 
and pneumographs) and techniques for the psycho- 
physiological measurements are also described. 
Certain conclusions and precautions relative to the 
development and application of instrumentation for 
human factors research are indicated. 


9891 
Hauty, G. T. 1958 


HUMAN PERFORMANCE IN THE SPACE TRAVEL 
ENVIRONMENT .—School of Aviation Medicine, 
Randolph Air Force Base, Texas. Report no, 58-1, 
1958. 19 p. 

Also published in: Air Univ. Quart. Rev., 10 (2): 
89-107. Summer 1958. 

Reprinted in: Reports on space medicine—1958. 
School of Aviation Medicine (U.S. Air Force), Ran- 
dolph Air Force Base, Texas. [19] p. [Unnumbered 
Report], Feb. 1959. 

Also published as: HUMAN PERFORMANCE IN 
SPACE. In: Man in space, p. 84-108. New York: 
Duell, Sloan and Pearce, 1959. 


Since man is an integral component in systems 
designed for extended space operations, his reactions 
to various simulated space flight stresses are re- 
viewed. The detrimental effects of confinement, de- 
tachment (with accompanying sensory deprivation), 
and weightlessness, added to the inherent human lim- 
itations of physiological day-night cycle and fatigue 
may be mitigated by pre-exposure training, program- 
ming of functions, improved information displays, and 
the use of drugs. 


9892 
Helvey, T. C. 1959 


SPACE MEDICINE PROGRESS: FALLING BEHIND 
ENGINEERING ADVANCES. —Missiles and Rockets, 
5 (30): 68-72. July 20, 1959. 


Engineering has solved the problems of boosting a 
projectile into orbit around the Earth and of escape 
from the Earth's gravity; but the physiological limi- 
tations of the human organism impose restrictions 
which must be resolved before extended space travel 
becomes a reality. In order to maintain a normal 
operational integrity of the human organism under 
space-equivalent conditions, human reactions must be 
considered in terms of performance, stress, endur- 
ance, bodily changes, and behavior. An arbitrary ap- 
proach to the control of these factors is offered 
through study of the following parameters: (1) the 
approximation of the terrestrial environment; (2) bio- 
physical and pharmacological aid to overcome or par- 
tially compensate for the alien environment; (3) psy- 
chological considerations; and (4) prevention and 
alleviation of pathological problems. The main inter- 
est areas of these parameters and their interrela- 
tionships are discussed. 


9893 

Hetherington, A. W. 1959 
THE BIOMEDICAL ASPECTS OF SPACE FLIGHT. 
—In: Clinical Neurosurgery (Proceedings of the 
Congress of Neurological Surgeons. San Francisco, 
Calif., 1958), p. 253-270. Baltimore: Williams and 
Wilkins, 1959. 


A discussion is presented of the major biomedi- 
cal problems associated with a hypothetical manned 
satellite flight in an approximately circular orbit 
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200 miles above the surface of the Earth. Included from centrifuge studies. Knowledge concerning ; 
are those problems dealing with the prelaunch phase such problems as feeding, drinking, and excreting ~ 
(external atmosphere control and air conditioning, waste products in the weightless state and the ef- ( 
instrument checking, etc.); launch phase (accelera- fects of weightlessness on the nervous system has | 
- tion); orbital phase (weightlessness, atmospheric been drawn from carefully controlled parabolic | 
control, provision of habitable artificial environment, flights in which weightlessness has been produced 
orientation, communication, radiation hazards, psy- for about 40 sec. Deceleration has exactly the 1 
chological problems); and the re-entry phase (stabi- same properties nd physiological effects as ac- | 
lization, deceleration, thermal control, terminal celeration, and the same precautions must be 
slowing, location and recovery). taken to avoid exceeding its limits of tolerance. A | | 
discussion dealing with ways of keeping within de- ( 
9894 celeration tolerance limits during re-entry is pre- 
Hixson, W. C., 1960 sented. 
C. T. Paludan, and S. W. Downs : 
PRIMATE BIO-INSTRUMENTATION FOR TWO 9897 
JUPITER BALLISTIC FLIGHTS. —— IRE Trans, : 
Med. Electronics, ME-7 (4): 318-325, Oct. 1960. ga . 
A description is given of the bio-instrumentation COMPOSITION AND CALORIC DENSITY OF 
phase of two related Army Jupiter ballistic mis- WEIGHT LOSS DURING CALORIC RESTRICTION 
sile flights involving squirrel monkey passengers, IN COLD. —— Jour. Applied Physiol., 16 (4): 624- 
one of which was recovered alive and in good phy- 626. July 1961. 
physical condition. These flights marked the initial Two groups of six men each lived for 14 days 
entry into space, and successful return, of a pri- in a cold chamber at 60° F.; activity was sedentary 
mate under ballistic flight conditions comparable and only athletic shorts one enn. During this 
to those to be encountered by man, The paper de- period one group, A, was semistarved (600 kcal./ 
scribes the relationship of the instrumentation pro- day) and the dee B was completely starved | 
gram to the biocapsule design in terms of the telem- (0 keal./day) Changes in body composition were 
etered measurements. An outline is presented of pants oni caloric density of weight loss was 
the signal conditioning circuity and associated calculated. Mean weight loss was 5.66 kg. for A 
transducers used for the in-flight telemetry re- and 8.56 kg. for B. Composition ont sohuete Quant: 
cording of the primate’ s electrocardiogram, res- ty of weight loss was almost identical for both 
piration rate, chest sounds, and axilla body tem- groups. Composition of weight loss with regard to 
perature. Instrumentation related to the recording fat, protein and water was 39, 10, and 51% for A; 
of the ambient temperature and pressure of the 39. 11, and 49% for B Caloric donate was 3.91 : 
biocapsule, flash temperatures, and cosmic ray raed /e for A and 4 06 keal./g. for = (Authors’ 
particle tracks is also described. (Authors' ab- abstract) . a : 
stract) 
9898 
a. J 1960 Ikegami, 1., 1961 
RECENT DEVELOPMENTS IN AVIATION MED- seca SOS T. Sees 
: [ELECTROCARDIOGRAPHIC STUDIES OF PILOTS 
ICINE [Abstract].—South African Med. Jour. IN FLIGHT (Abstract)]. —— In: [Abstracts from 99 
(Cape Town), 34 (28): 582. July 9, 1960. the 6th meeting of the Japanese Aviation Medicine m 
A summary is given of a paper presented at the and Psychology Society]. Nihon K6ki Igaku Shinri 
Staff Scientific Meeting of the South African Insti- Gakkai Kiroku (Tokyo), no. 11: 3. May 27, 1961. 
tute for Medical Research, held at Johannesburg, In Japanese. 
= ——n aa be paper ape tae pet a" Studies were made of pilot aptitude, prevention 
paras Saewre Hesawrens Seno Sony t: (1) the phys- of accidents, and electrocardiographic recordings 
ical environment of space; (2) speed of space vehi- on pilots in "flight The aircraft used was the T-34 
cles in relation to linear, angular, and radial training model ond the maneuvers pre were 
acceleration; and (3) distances space ships will taxiing take-off ascent, horizontal flight, acrobat- 
travel over and away from the Earth. The medical ies (7 kinds) duneene Pa ei a - Re aie 
problems of space flight were discussed, including chewed Gan (1) sition juan te ged it Pees nal 
weightlessness, spatial disorientation, and the duced tachwearda ( a ok t na a t DF 
"break -off" phenomenon, and devices to preserve observed = the tatenoall P03) g wh mething cal eel 
: / “ a 
the normal physiological environment were outlined. approximately parallel, but an after-effect of g was 
observed, (4) arrhythmia was observed in some 
-_ p an individuals, and (5) at 3g a decrease in the T wave 
hg was noted. Cycling for a few seconds produced 
PHYSIOLOGICAL PROBLEMS OF SPACE FLIGHT. fluctuations in the pulse rate. (Dr. H. ‘Saiki) 
— New Scientist (London), 10 (231): 106-108. 
April 1961. 
Major problems of manned space flight, pri- 9899 
marily acceleration, weightlessness, and decelera- Imus, H. A. 1960 
tion, are discussed. Most of the data of the physi- HUMAN FACTORS IN PROBING OUTER SPACE, 
ological effects of acceleration (including tolerance - — in the Astronautical Sciences, 5: 15- 
to various directions in which it acts on the body, re . 99 
symptoms created, effects on the circulatory sys- This brief review of human factors in probing Je 
tem of increasing its intensity, and how to in- outer space stresses the need to establish the 
crease tolerance to increased g-intensity by as- necessity for putting man into space and to define 
suming various body and head positions) have come clearly and in a strictly limited manner the mis- 
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sion to be accomplished. The psychological fac- 
tors affecting the astronaut are discussed in terms 
of the unique requirements for space travel, in- 
cluding the problems engendered by the need for 
physical protection and physiological support. The 
applications of engineering psychology and the 
process of "quickening" in the design of space- 
cabin equipment and ground-station controls are 


urged, Finally, full attention should be given to the 


human-factors aspect of space-cabin and ground 
control systems in order to ensure the highest 
possible standards in programming every moment 
and hour of space flight. (From the author's con- 
clusions) (50 references) 


9900 
Jackson, C. B., 
W. K. Douglas, J. F. Culver, G. Ruff, 
E. C. Knoblock, and A. Graybiel 
RESULTS OF PREFLIGHT AND POSTFLIGHT 
MEDICAL EXAMINATIONS,—In: Conference on 
Medical Results of the First U. S. Manned Suborbit- 
al Space Flight, p. 47-57. [1961]. 


A narrative is given of the preflight and postflight 
medical examinations on astronaut Alan B. Shephard 
before and after Mercury Redstone Mission No. 3. 
The interval of study was six days. Postlfight body 
weight decreased, rectal temperature increased, 
pulse after exercise returned to normal in three 
minutes, a slight reddening of both tympanic mem- 
branes appeared, areas of erythema 2 x 6 cm. devel- 
oped on both shoulders at upper borders of the 
scapulae, diminished breath sound with crepitant 
and subcrepitant rales over both lung fields were 


1961 


cleared by coughing, urine specific gravity decreased, 


and serum protein and plasma norepinephrine in- 
creased. Tabulations are included of pre- and post- 
flight vital signs, urine summary, peripheral 

blood, blood summary, and serum and plasma en- 
zymes summary. 


9901 
Jackson, C. B., 1961 
W. K. Douglas, J. F. Culver, G. Ruff, E. C. 
Knoblock, and A. Graybiel 
RESULTS OF PREFLIGHT AND POSTFLIGHT 
MEDICAL EXAMINATIONS. —— In: Proceedings of 
a conference on results of the first U. S. manned 
suborbital space flight, p. 31-36. Washington, 


D. C.: National Aeronautics and Space Administra- 


tion, 1961. 

The results are given of the preflight and post- 
flight examinations of Alan B. Shepard, the first 
U. S. astronaut to accomplish suborbital flight on 
May 5, 1961. Preflight examination showed Mr. 
Shepard to be in good physical and psychological 
condition. Postflight examination revealed a 5 lb. 
loss in body weight, a slight rise in rectal tem- 
perature, slight injection of both tympanic mem- 


branes, and other minor physiological changes. No 
unusual sensations were reported regarding weight- 


lessness or isolation. Psychiatric interview re- 


vealed the astronaut to be calm and self-possessed. 


In general, Mr. Shepard's postflight condition was 
found to be good. 


9902 

Jethon, Z. 1958 
{MEDICAL PROBLEMS OF HIGH ALTITUDE AND 
HIGH SPEED FLYING] Medyczne problemy lotow 
wysokoSciowych i szybkoSciowych.—— Wojskowy 
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9900-9905 


przeglad lotniczy (Warszawa), 9 (1): 60-69. Oct. 
1958. In Polish. 


A general discussion is presented of medical 
problems associated with changes in the composition 
and density of the air at high altitudes, concomitant 
with high acceleration forces. The effects of cosmic 
radiation on the human body are briefly discussed; 
it is noted that an altitude of 18 km. for not more 
than 25 hr. can be considered as a safe limit for fly- 
ing. 


9903 
Jongbloed, J. 


1959 
MEDICAL REFLECTIONS ON SPACE-TRAVEL,— 
In: International Astronautical Congress, I[Xth (Am- 
sterdam, 1958), Proceedings, vol, 1, p. 282-285. 
Wien: Springer, 1959. 


In space travel, performance by trial and error 
would be intolerable. The occupant of a space ship 
has to function at a high level, and a reliable predic- 
tion of human requirements is an imperative demand. 
Isolation, weightlessness, hazards, and space cabin 
environment control are briefly considered. 


9904 
Juin, G. 


1960 
[A NEW OCCUPATIONAL MEDICINE: AVIATION 
MEDICINE IN THE JET AGE] Une nouvelle méde- 
cine du travail: la médecine du travail aérien a 
l'ére des réacteurs. —— In: Proceedings of the In- 
ternatiorai Congress on Occupational Health, 13th 
(New Yor:., July 25-29, 1960), p. 942-947. New Yori. 
Book Craftsmen Association, Inc., 1960. In French. 

Jet aircraft personnel are exposed to many 
physiological hazards, such as anoxia, high speed 
and high altitude, decompression, positive and 
negative accelerations, vibration, climatic changes, 
and the wearing of cumbersome clothing. In addi- 
tion, jet flight is associated with changes in nor- 
mal physiological rhythms affecting sleep patterns, 
hours of rest, body temperature, cardiovascular 
and respiratory equilibrium, and digestive func- 
tions (changes in hunger sensations, types of 
meals). Therefore, a great number of jet person- 
nel are suffering from flight fatigue and gastroin- 
testinal disorders (severe colitis, gastritis, gas- 
troduodenal ulcers). Exposures to ultrasonic rays 
affect the nervous, muscular, cardiovascular, in- 
testinal, and endocrine systems. Mention is made 
of the psychological factors (tension, anxiety, emo- 
tion) related to jet flight, and recommendations 
are made for the extensive medical examination 
of jet personnel. 


9905 
Kitzes, G. 


1959 
OCCUPATIONAL HEALTH PROBLEMS IN SPACE 
FLIGHT: IMPORTANT HEALTH PROBLEMS IN 
THE MAN-IN-SPACE STUDIES AT THE AERO 
MEDICAL LABORATORY.—Military Med., 124 
(10): 717-719. Oct. 1959. 

Problems related to man's survival in space are 
briefly reviewed and categorized. The primary ob- 
jectives of space-medical research are to provide 
an environment, workspace, and sustenance for the 
space traveller that will allow him to carry out his 
mission with maximum efficiency and protect him 
from irreversible injurious body changes. Basic 
requirements—physiological (metabolic, environ- 
mental), psychological (isolation, weightlessness, 
workspace, reduced sensory environment), and 





9906-9911 





requirements pertaining to protection (from radia- 
tion, toxic chemicals and odors, noise and vibra- 
tion, acceleration, natural infection, disorientation) 
—are outlined. 


9906 


Koide, Y., 1960 
M. Konno, Y. Yoshikawa, M. Yoshida, Y. Nakano, 
M. Nagaba, and M. Morimoto 

SOME ASPECTS OF THE BIOCHEMISTRY OF 

ACOUSTIC TRAUMA. — Annals Otol. Rhinol. and 

Laryngol., 69 (3):661-697. Sept. 1960. 

The effect of exposure to loud sound and to 

shock waves on the energy-producing system of 

the inner ear was investigated in rabbits and gui- 
nea pigs by measurement of the oxygen tension in 
the cochlea. Exposure for 30 minutes to a pure 
4000-c.p.s. tone was observed to cause a decrease 
in the oxygen tension of the brain cortex and 

cochlea at intensities of 105 phon, but not at 60 

phon. Breathing of gas mixtures containing 5 or 

10% oxygen produced decreases in the oxygen ten- 

sion of the cochlea which were smaller than those 

produced by exposure to sound. Exposure to shock 
waves had no effect on cochlear oxygen tension. 

Exposure to a white noise at 60 phon 7 hours per 

day for one week caused an increase in the glu- 

cose content of perilymph, suggestive of a disturb- 
ance of the labyrinthine blood flow. Electrical 
stimulation of the cervical sympathetic trunk de- 
creased the oxygen tension of the cochlea and in- 
creased the glucose content of perilymph, while 
blocking of the nerve increased the oxygen tension 
and had no effect on glucose concentration. Anae- 

robic incubation of inner ear tissues produced a 

disappearance of metabolic activities in the following 

order: (1) oxidative phosphorylation; (2) loss of 
intracellular potassium, glycolytic activity, and 

DPN-linked oxidations; and (3) succinate oxidation. 

It is suggested that oxidative phosphorylation is 

the limiting factor in the biochemical alteration 

of the inner ear tissues. Electron microscopic 

studies of cochlear tissue from hypoxic and noise- 

exposed animals showed a swelling and lightening 
of the mitochondria and alteration of the mitochon- 
drial granules of the outer hair cells of the organ 
of Corti. 


9907 


Kollar, E. J. 1961 
PSYCHOLOGICAL STRESS: A RE-EVALUATION. 
— Jour. Nervous and Mental Disease, 132 (5): 
382-396. May 1961. 

The concept of stress has been extended to in- 
clude inhibitory-conservatory shifts (e.g. depres- 
sion) as well as excitatory shifts (e.g. anger and 
anxiety) in homeostasis. These shifts may be either 
adaptive or maladaptive. If the response is pro- 
longed in duration or inappropriate to the stress, 
patho-physiological changes may result. The psy- 
chosomatic effects of inhibitory shifts in age 
groups from infants through mature adults are re- 
viewed. 


9908 

Konecci, E. B. 1958 
HUMAN FACTORS IN SPACE FLIGHT .— Aero Space 
Eng., 17 (6): 34-40, 48. June 1958. 

A chart is presented showing man's relation to el- 
ements of the "physical universe" (temperature, 
electromagnetic radiation, acoustic energy, altitude, 
atmosphere, velocity, time, and acceleration) and in- 
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dicating the limits of human tolerance to selected 
environmental conditions. In spite of human limita- 
tions, man can never be fully replaced by a machine. 
In a space craft, given the proper information and 
environment, the human operator can evaluate data, 
use inductive reasoning, arrive at decisions, and 
execute appropriate control actions to complete the 
space flight or to salvage himself and the vehicle in 
case of an emergency.—A composite list of the pos- 
sible human factor problem areas (physiological, 
human engineering, psychological, and social) in 
space flight ispresented, followed by a detailed dis- 
cussion of a few of these problem areas including 
cabin environment, decompression, cosmic radiation, 
and weightlessness. Although the extent of space 
hazards is unknown, an attempt should be made to 
predict the effects these conditions will have on man, 
equipment, and space vehicle prior to the first outer- 
space flight, in order to provide a reasonable degree 
of safety. To accomplish this, all the data obtained 
from exploratory satellites should be applied to our 
knowledge of human factors and tolerances. 


9909 

Laborit, H. 1959 
STRESS AND CELLULAR FUNCTION,—xi+255 p. 
Philadelphia: J. B. Lippincott Co., 1959. 

The following subjects are discussed in this book: 

(1) cell phenomena; (2) organic phenomena; (3) reg- 
ulation of the water-electrolyte balance; (4) acid- 
base regulation; (5) the methods of investigation of 
ionic and metabolic phenomena; (6) the methods of 
investigation and resuscitation of the hydrogen ion 
excretory systems; (7) elementary dietetic princi- 
ples; (8) therapeutic approaches derived from the 
concepts presented; (9) understanding the role of 
hypometabolism in organic protection; (10) a physi- 
obiologic study of the patient placed under artificial 
hibernation or under neuroplegia; (11) shock; (12) 
the hyperthermias and deep hypothermia; (13) geri- 
atrics; and (14) the problem of pain. (306 refer- 
ences) 


9910 

Lamb, L. E. 1959 
INFLUENCE OF AEROSPACE FLIGHT ON THE 
NORMAL CARDIOVASCULAR SYSTEM: STRESSES 
AND EFFECTS.—In: The first international 
symposium on cardiology in aviation, p. 1-16. 
Brooks Air Force Base, Texas: School of Aviation 
Medicine, [1959]. 

Also published in: Amer. Jour. Cardiology, 6 (1): 

8-18. July 1960. 


The mechanics of the adjustments and alterations 
of cardiovascular functions in response to flight 
stresses such as hypoxia, explosive decompression 
or acute anoxia, positive pressure breathing, rela- 
tive immobility, acceleration, decreased barometric 
pressure, and weightlessness are discussed. Con- 
sideration is also given to measures of counter- 
acting the effects of these stresses, such as the 
administration of 100% oxygen, the use of pressure 
suits and helmets, assumption of the transverse 
position by the pilot, the creation of an artificial g 
force during the weightless period, and constant 
stimulation of the circluatory system with forces 
comparable to 1 g as normally encountered at 
ground level. 


9911 
Lansberg, M. P. 1958 
[PROBLEMS OF SPACE MEDICINE] Problemen 
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6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 


der ruimtevaartgeneeskunde. Dissertation, Uni- 
versity of Utrecht. 120 p. Utrecht: Kemink, 1958. 
In Dutch, with English summary (p. 110-112). 


Current concepts on medical problems of space 
flight are outlined and the following points are 
stressed: lack of diurnal rhythm, weightlessness 
and locomotor activity, problems of artificial 
gravity in space ships and space stations, motion 
sickness, psychological stress of confinement in 
limited quarters, physiological accommodation in 
an empty visual field, tolerance to high g forces, 
and necessity for communication. (111 references) 


9912 
Laughlin, C. P., 1961 
and W. S,. Augerson 

PHYSIOLOGICAL RESPONSES OF THE ASTRO- 
NAUT IN THE MR-4 SPACE FLIGHT. —— In: Re- 
sults of the second U. S. manned suborbital space 
flight July 21, 1961. p. 15-21. Washington, D. C.: 
National Aeronautics and Space Administration, 
{1961]. 


A review is given of the conditions of the space 
flight environment from entry into the capsule to 


landing on the water. Monitoring technique and data 
sources are discussed, Observations of physiologi- 


cal functions during count-down and in flight are 


given. These results include recordings of respira- 


tion, heart rate, body temperature, and speech. 
There appears to be no detrimental physiological 
effects stemming from the spaceflight stresses. 


9913 
Lawton, R. W., 1960 
B. J. Smith, and D. R. Ekberg 
BIOENGINEERING PROBLEMS IN EARLY MANNED 
SPACE FLIGHT.—Annals N. Y. Acad. Sci., 84 (2): 
29-74. Feb. 26, 1960. 


A selective review directed towards the solution 
of the engineering problems associated with the 
biological, psychological, and medical criteria of a 
short-term, 200-mile-altitude, manned orbital 
flight is presented. Topics considered are acceler- 
ation (launch, reentry, reentry at escape velocity, 
impact, weightlessness), noise and vibration, con- 
trol of the gaseous environment (four-gas and 
three-gas systems, gas expansion, explosive de- 
compression, rapid decompression), temperature 
control, metabolism, nutrition, biomedical mon- 
itoring (manned flight instrumentation, communica- 
tion systems), human performance under weight- 
lessness (factor analysis, task regime), and safety 
and reliability. 


9914 
Letounov, S. P., 1961 
and V. A. Tichler 
MEDICAL OBSERVATIONS RELATIVE TO THE 
PREPARATION OF A COSMONAUT. —— Jour. 
Sport Med, and Physical Fitness (Torino), 1 (2): 
52-57. Sept. 1961. 

A brief description is presented of some of the 
methods and apparatus used for the preparation of 
the Soviet cosmonaut. Some of the factors utilized 
in selecting the astronauts, and the emphasis 
placed on sports and physical training are dis- 
cussed, The various preparations and activities 
of the cosmonaut Iuri Gagarin prior to the flight 
are given, Physiological observations such as 
heart beat, pulse rate, and body temperature be- 


fore, during, and after the flight are reported. Ac- 


9912-9917 


tivities such as eating, work, and communications 
during the flight are discussed. 


9915 


Levi, L. 1961 
A NEW STRESS TOLERANCE TEST WITH SIMUL 
TANEOUS STUDY OF PHYSIOLOGICAL AND 
PSYCHOLOGICAL VARIABLES: A PRELIMINARY 
STUDY. —— Acta endocrinologica (Copenhagen), 
37 (1): 38-44. May 1961. In English. 

A stress tolerance test was administered to 
nineteen subjects divided on the basis of clinical 
criteria into a high stress-tolerance group and a 
low stress-tolerance group. The test required the 
sorting of 2000 steel balls of four sizes, differing 
by 0.5 mm., for an hour while subjected to noise 
stress, dazzling light, time stress, and critical 
comments, The low-tolerance group exhibited a 
significantly lower efficiency level on the task, 
more behavior disturbances, and more subjective 
discomfort. Both groups showed a significant in- 
crease of adrenaline output in urine followed by a 
Significant fall below the initial values during the 
post-stress period. The difference between both 
groups was also significant. The low-tolerance 
group, in addition, had a significant rise in nor- 
adrenaline. The author concludes that the simul- 
taneous estimation of work capacity, behavior, and 
urinary adrenaline and noradrenaline outputs dur- 
ing a standardized stress test is a useful diagnos- 
tic aid in stress-iolerance evaluation. 


9916 
Libber, L. M., 1958 
L. J. Santa Maria, and P. R. Tiller 

ENVIRONMENTAL REQUIREMENTS OF SEALED 
CABINS FOR SPACE AND ORBITAL FLIGHTS. IV. 
PHYSIOLOGICAL CHANGES PRODUCED IN HUMANS 
BY PROLONGED CONFINEMENT IN AN OXYGEN- 
RICH ENVIRONMENT.—-Naval Air Material Center. 
Air Crew Equipment Lab., Philadelphia, Pa. (Project 
no. TED NAM AE-1403, Part 4). Report no. NAMC- 
ACEL-386, Oct. 8, 1958.[15| p. 


Six men stayed in confined quarters at 10,000 feet 
simulated altitude breathing 80% oxygen for 7 days in 
order to determine the effects on food and water in- 
take, in preparation for similar conditions during a 
manned space flight. These conclusions are reached: 
(1) The changes in the excretory pattern indicate that 
the kidneys were functioning normally and reflected 
the changes in food and water intake as noted in the 
individual diaries maintained by the subjects. (2) 
The loss of appetitie exhibited by the test subjects 
could be due to one or more of the following causes: 
poor ventilation, excessive humidity, reduced baro- 
metric pressure, high oxygen concentration, and un- 
palatability or lack of variation in the foods. (Auth- 
ors' conclusions, modified) 


9917 

Lomonaco, T. 1959 
[THE LIFE OF MAN IN SPACE FLIGHT] La vita 
dell'uomo in navigazione spaziale.——Rivista aero- 
nautica (Roma), 35 (7): 1301-1320. July 1959. In 
Italian. 


A discussion is presented of various animal and 
human experiments dealing with the most important 
psychophysiological problems which will affect man 
during spaceflight. Consideration is given to: (1) 
the effects of acceleration on the human body; (2) 
living conditions in the space cabin (oxygen supply, 








9918-9923 


air purification, carbon dioxide and water vapor elim- 


ination, eating, etc.); (3) hazards of radiation and 
meteorites; (4) psychophysical phenomena relative 
to leaving the Earth; and (5) the effects of sub- and 
zero-gravity (disorientation, motor un-coordination, 
sense of levitation, etc.) 


9918 

Lomonaco, T. 1960 
[PROBLEMS OF SPACE MEDICINE] Problemi di 
medicina spaziale.——Missili (Roma), 2 (1): 5-20. 
Feb. 1960. In Italian, with English summary (p. 20). 


The main psycho-physiological problems which 
concern man traveling in space are considered and 
discussed on the basis of recent research and dis- 
coveries. Included are the effects of accelerations 
on the body; the ventilatory-respiratory conditions 
of the space cabin atmosphere; problems associ- 
ated with feeding and disposal of wastes; the hazards 
of, and means of protecting against, cosmic radia- 
tions and meteoroids; the psycho-physiological 
effects of speed and of remoteness from the Earth; 
the effects of isolation and confinement in a sealed 
cabin; and, finally, the effects of zero- and sub- 
gravity conditions. Particular reference is made 
to a series of experiments on weightlessness per- 
formed in the ''Centro di Studi e Ricerche di Medi- 
cina Aeronautica’, Rome, by means of a specially 
constructed device, the so-called "subgravity 
tower". Subjects submitted to conditions of zero- 
and subgravity in this device have exhibited a dis- 
placement of the thoraco-abdominal viscera and a 
lack of motor coordination. (Author's summary, 
modified) 


9919 

Longwell, B. B. 1958 
METHODS AND APPARATUS FOR THE STUDY OF 
STRESS REACTIONS AND METABOLIC CHANGES. 
—In: Aviation medicine— selected reviews, p. 45- 
58. Edited by C. S. White and others. London, 
etc.: Pergamon Press, 1958. 

The environmental variations associated with 
flying produce deviations in body homeostasis 
causing ''stress,'' which can be evaluated by inte- 
gration of studies of various organs. The author 
discusses the study of "stress" on the endocrine 
system and closely related metabolic processes: 
endocrine glands and electrolyte and water balance. 
Recent and current methods applicable to the 
pituitary and endocrine system are covered; e.g., 
the thyroid by assay of serum protein-bound iodine 
and radioactive iodine uptake; the pituitary by 
assay of thyrotropic hormones; the adrenal cortex 
by chemical and bio-assay determinations of the 
corticosteroids in human urine and blood; and the 
adrenal medulla through determination of the plasma 
and urinary contents of epinephrine and norepineph- 
rine. Recent methods and techniques suitable for 
determining variations in water and electrolyte 
balances produced by short periods of acute stress 
are reviewed. Particularly, electrolyte variations 
in plasma and urine, blood volume changes, altera- 
tions in total extracellular fluid, water balance and 
the relation of these to hormonal control by 
aldosterone are covered. (From the summary by 
C. S. White) (70 references) 


9920 
Lovelace, W. R., 
and A. S. Crossfield 
BIOMEDICAL ASPECTS OF ORBITAL FLIGHT.-— 


1959 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


Soc. Exper. Test Pilots Quart. Review, 3 (3): 41-56. 
Spring 1959. ' 
Also published in: Physics and medicine of the 
atmosphere and space, p. 447-463. New York, etc: 

John Wiley and Sons, 1960. 


The phases of orbital flight, types of vehicles by 
which it can be achieved, and biomedical problem 
areas of each phase are reviewed. The biomedical 
problem areas include accelerations, temperature 
control, weightlessness, performance under com- 
bined physiological stresses, radiation, and crew 
recovery after landing. 





9921 

Low, G. M. 1961 
A PIONEERING MANNED FLIGHT INTO SPACE. 
—— Spaceflight (London), 3 (5): 154-155. Sept. 1961, | 

Valuable physiological and engineering data were 

obtained in preparation for, and during, the first 
short manned Project Mercury space flight. Ex- 
perience gained from this program will lead to the 
development of more advanced craft capable of 
landing men on the Moon and planets and establish- | 
ing a permanent manned space station. : 


ae oe 
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9922 
LUNAR JOURNEY.—Lancet (London), 1960, v. 1 
(7134): 1117-1118, May 21, 1960. 

The physiological problems of orbital and space : 
flight are briefly reviewed, including: (1) the typical | 
aviation stresses of acceleration, low barometric 
pressure, and temperature and humidity extremes, 
for which adequate measures of protection are avail- | 
able; (2) prolonged weightlessness, the "break-off 
phenomenon", and primary cosmic radiation, about | 
which little is known; and (3) problems of lunar flight | 
which will require further development of existing 
techniques, such as increased acceleration stress, 
the mental strain of extended flight, the additional 
radiation hazard of the Van Allen belt, and the ne- 
cessity for the provision of large quantities of food 
and oxygen. 


9923 
McKenzie, R. E., 1961 
B. O. Hartman, and B. E. Welch 


OBSERVATIONS IN THE SAM TWO-MAN SPACE | 


CABIN SIMULATOR, Il. SYSTEM OPERATOR 
PERFORMANCE FACTORS.—Aerospace Med., 
32 (7): 603-609. July 1961. 

A multi-element assembly of psychomotor tasks 
were structured to provide a system simulating those 
tasks which men in space might be expected to per- 
form. The tasks were divided into four functional 
areas tapping such factors as monitoring, vigilance, 
information processing, and encoding with varying 
signal rates and work periods. Performance during 
17 and 30 days at 33,500 and 18,000 feet simulated 
altitude, respectively, was evaluated in terms of 
mean response time in each hour on each task. Indi- 
vidual task means were then pooled for both flights. 
During the 30-day flight, no systematic effects of 
prolonged commitment to the task, duration of work 
period, or differing signal rates were found. Per- 
formance was, for the most part, maintained at a 
stable level throughout the 30-day flight. During the 
17-day flight, there was a gradual decrement in pro- 
ficiency, which may reflect only a reduced motiva- 
tional state, or an effect of the altitude. There was 
a difference in reaction times for diurnal as com- 
pared with nocturnal periods. (Authors' summary, 
modified) 
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6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 9924-9929 


9924 

Magoun, H. W. 1961 
THE NEUROPHYSIOLOGY OF STRESS.—HIn: Psy- 
chophysiological aspects of space flight, p. 117-138. 
Ed. by B. E. Flaherty. New York: Columbia Univ. 
Press, 1961. 


In man, the state called stress usually involves un- 
pleasant subjective experience, together with objec- 
tive features which include patterns of electroen- 
cephalographic activity and categories of endocrine, 
visceral, and somatic performance. There is indi- 
cation from the study of experimental animals that 
neural mechanisms called limbic, distributed around 
the hilus of the cerebral hemisphere, bordering its 
attachment to the cephalic brainstem, are involved. 
Recent investigations of limbic function in experimen- 
tal animals have identified positive and negative re- 
inforcement systems which can be set into play by 
direct electrical stimulation. Recording the electri- 
cal activity of limbic structures has distinguished 
two patterns of electrical discharge associated with 
excited behavior. Involvement of the reinforcement 
mechanisms of the limbic brain has been found to in- 
crease the amplitude and to generalize the distribu- 
tion of activity in other parts of the brain. (Author's 
summary, modified) (43 references) 


9925 


Maltfk, V. 1961 
[PROBLEMS OF SPACE MEDICINE] Otazky kos- 
mickeho lekarstvi. —— Tvorba (Praha), 26 (17): 


387-388. April 27, 1961. In Czech. 

English translation by U. S. Joint Pub. Research 
Serv. (Washington), no. 4717 (1842-S), June 22, 
1961. (Available from Office of Technical Services, 
U. S. Dept. Commerce) 

Some of the physiological problems of space 
flight are reviewed. Vibrations of high amplitude 
cause general fatigue, create disturbances of the 
autonomic nervous system, vision, and hearing. 
To raise tolerance to acceleration, the space ship 
may be equipped with an anti-g capsule which ro- 
tates, keeping the astronaut transverse to the di- 
rection of acceleration. Weightlessness does not 
interfere with vital functions, e.g., respiration, 
heart rate, blood pressure, but it has a disturbing 
effect on coordination of movements and orienta- 
tion in space. A different composition of the cabin 
atmosphere from that of earth is considered; it 
may consist of 60% oxygen, 20% helium, and 20% 
nitrogen. The high oxygen content will permit re- 
duction of cabin pressure, and together with he- 
lium, avert some of the consequences of explosive 
decompression. Other problems result from the 
effects of accumulation of carbon dioxide, radia- 
tion, isolation, and disturbance of the diurnal 
rhythm. Sanitation problems to be solved include 
hygiene of skin and clothing, elimination, and dis- 
posal of wastes. 


9926 

Marchbanks, V. H. 1958 
EFFECT OF FLYING STRESS ON URINARY 17-HY- 
DROXYCORTICOSTEROID LEVELS: OBSERVA- 
TIONS DURING A 22 1/2-HOUR MISSION. —Jour. 
Aviation Med., 29 (9): 676-682. Sept. 1958. 

Urinary levels of 17-hydroxycorticosteroids were 
determined in four air crew members before, during, 
and after a 22 and 1/2 hour flight in a B-52 aircraft. 
Stressful conditions encountered during the flight 
were in-flight refueling in a competitive situation and 


289 


at night, loss of one of four alternators (the prime 
source of electrical power), formation flying, a crit- 
ical fuel level, limited availability of alternate desti- 
nations under unsatisfactory weather conditions, and 
night landing at a strange airfield. Mean average 17- 
hydroxycorticosteroid excretion during 24 hours was 
increased from 8.9 mg. under normal conditions to 
15.2 mg. during the flight. The greatest increase (11 
to 20 mg.) was observed in the instructor pilot, who 
was responsible for the flight. All crew members 
exhibited stability during the flight, and no incapaci- 
tating fatigue was experienced. It is concluded that 
the urinary output of 17-hydroxycorticosteroids is a 
useful index for the measurement of stress in flying 
personnel. 


9927 
Marchbanks, V. H. ' 1960 


FLYING STRESS AND URINARY 17-HYDROXYCOR- 
TICOSTEROID LEVELS DURING TWENTY-HOUR 
MISSIONS. —Aerospace Med., 31 (8): 639-643. Aug. 
1960. 

Stress evaluations were conducted on 14 B-52 crew 
members and the author during an actual 20-hour 
mission. The mean increase in urinary 17-hydroxy- 
corticosteroids for all personnel was 48% during this 
study, as compared with 38% in a previous study of a 
single 22.5-hour mission. The time of the mission in 
relation to the normal rest period influenced the ste- 
roid output. The highest increase occurred during 
missions flown furthest from the normal sleep cycle. 
Steroid excretion appears to be a useful index of the 
amount of stress. The aircraft commander had the 
greatest responsibility and showed the highest excre- 
tion of steroids. The steroid excretion was consider - 
ably less in crew positions which involved less respon- 
sibility such as gunner and co-pilot. 


9928 
Meehan, J. P., 1959 


and E. Jacobs 
PHYSIOLOGIC PRODUCTION OF CATECHOL 
AMINES IN RESPONSE TO SEVERAL PHYSICAL 
STRESSES. —Univ. of Southern Calif. School of Med- 
icine, Los Angeles (Contract AF 33(616)-5591); is- 
sued by Wright Air Development Center. Aerospace 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 7220, Task no. 71742). WADC 
Technical Report no. 59-534, Sept. 1959. iii+19 p. 


Measurements of the physiologic production of 
adrenaline and noradrenaline in response to four 
standardized physical stresses were undertaken on 
young adult male subjects. Plasma levels of nor- 
adrenaline were found to increase significantly in 
exercise and the increase appears to bear a positive 
relationship to the physiologic severity of the exer- 
cise. Plasma levels of noradrenaline did not change 
as the result of the cold pressor test or as the result 
of exposure to positive accelerations of 3 g for 5 min- 
utes. Renal plasma flow was not altered as the re- 
sult of similar exposure to acceleration lasting for 
10 minutes. (Authors' abstract) 


9929 
Meehan, J. P., 1960 


and E. Jacobs 
VENOUS PLASMA LEVELS OF CATECHOL AMINES 
IN SEVERAL PHYSICAL STRESSES. —Aerospace 
Med., 31 (9): 733-738. Sept. 1960. 

The venous plasma levels of adrenaline and nor- 
adrenaline were studied in relation to the physiologi- 
cal responses to physical stresses: the Harvard Step 
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Test, a treadmill exercise, the Cold Pressor Test, 
and positive acceleration. Exercise consistently 
produced elevations of plasma noradrenaline concen- 
trations. The Cold Pressor Test yielded negative 
results, while the acceleration studies showed 
markedly variable responses. The data indicate that 
anticipation of the experiment may significantly raise 
control or resting plasma levels of noradrenaline. 
Plasma levels of adrenaline did not show consistent 
variations. (Authors' summary) 


9930 
Mefferd, R. B., 1958 
H. B. Hale, and H. H. Martens 
NITROGEN AND ELECTROLYTE EXCRETION OF 
RATS CHRONICALLY EXPOSED TO ADVERSE EN- 
VIRONMENTS.—Amer. Jour. Physiol., 192 (1): 
209-218. Jan. 1958. 


Urinary responses to exposure for 11 weeks to 
temperatures of 5° or 35°C. or to a simulated alti- 
tude of 18,000 feet were studied after 24-hour fasting 
periods in rats. In relation to metabolic body weight 
(weight 3/4), fasting water intake tended to vary 
directly with temperature, while urinary sodium, 
potassium, magnesium, calcium, phosphate, urea, 
valine, and alanine tended to vary inversely. Ex- 
posure to heat resulted in decreased taurine excre- 
tion and increased uric acid, creatinine, glycine, and 
aspartic acid. Excretion of serine was increased in 
both heat- and cold-exposed groups. Exposure to al- 
titude decreased values for potassium, phosphate, 
the calcium/magnesium ratio, urea, uric acid, 
creatinine, taurine, the uric acid/creatinine ratio, 
histidine, glycine, alanine, methionine, serine, and 
aspartic acid. 


931 

Thiele, A.] 1961 
[THE PHYSIOLOGICAL ASPECTS AND THE 
METHODS OF MEDICAL INVESTIGATION IN THE 
FIRST AMERICAN BALLISTIC FLIGHT] Gli aspetti 
fisiologici ed i metodi di indagine medica nel 


primo volo balistico americano. —— Oltre il cielo 
(Roma), 5 (89): 254-256, 263. Sept. 16-30, 1961. In 
Italian. 


Astronaut Alan B, Shepard's responses to cen- 
trifugal training, to various preflight physiological 
studies, and during the actual space flight re- 
vealed no functional physiological disturbances. 
Stresses from launching accelerations and the 
force of gravity during re-entry were as expected 
and produced no subjective disorders in the astro- 
naut. Pulse and respiratory frequency during the 
countdown and the flight were slightly higher, for 
obvious reasons, than those normally obtained dur- 
ing training. The electrocardiogram was normal 
except for slight sinus arrhythmia, a change in 
sinus cardiac rhythm which was contrary to that 
exhibited during re-entry training. Interroga- 
tion and examination of the astronaut for 48 suc- 
cessive hours after the flight revealed no abnor- 
mality, and function of the eyes and ears appeared 
normal, 


9932 
Mercier, A., 1958 
and A. Robert 

[VISUAL PROBLEMS ASSOCIATED WITH COMMER- 
CIAL JET AVIATION] Les proilemes visuels poses 
par l'aviation commerciale a reaction. — Medecine 
aéronautique (Paris), 13 (4): 343-352. 1958. In 

French, with English summary (p. 352). 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


Commercial jet aviation poses a number of visual 
problems for flight personnel: increase speed will 
affect sensorimotor reaction time; high-altitude flying 
may intensify a mild myopic condition; dark adapta- 
tion and retinal sensitivity may be impaired by dazzle 
or by anoxia; heterophoria may be caused by either 
anoxia or physical or mental fatigue; ultrasonic waves 
may induce cataracts; and microwaves from radar 
transmitters may cause opacity of the cornea. The 
following suggestions are offered: (1) Selective tests 
should include a sensorimotor reaction time test; (2) 
a slight farsightedness in candidates should be con- 
sidered desirable to compensate for the tendency 
toward development of myopia; (3) candidates should 
be preconditioned in the decompression chamber so 
that their resistance to heterophoric development 
under anoxic conditions might be determined; (4) in 
flight, tinted glass should be used to protect the eyes 
from dazzle; (5) oxygen should be made immediately 
utilizable in cases where there are sudden pressuri- 
zation failures; and (6) dark adaptation and retinal 
sensitivity in flight personnel should be periodically 
checked. 


9933 
Morgan, T. E., 1961 
F. Ulvedal, and B. E. Welch 
OBSERVATIONS IN THE SAM TWO-MAN SPACE 
CABIN SIMULATOR. II. BIOMEDICAL ASPECTS.-— 
Aerospace Med., 32 (7): 591-602. July 1961. 


Physiological responses and physical performance 
were measured on volunteer pilot officers in a space 
cabin simulator during 30 days at 18,000 feet (40% 
oxygen, 60°, nitrogen atmosphere), and 17 days at 
33,500 feet (100% oxygen atmosphere). Hematologic, 
bacteriologic, and clinical chemical studies, and 
urinalysis, audiological, dental, and ophthalmological 
examinations showed no significant changes during 
and after the experiment. Changes in myocardial ir- 
ritability and activity occurred and persisted into the 
post-flight period. Characteristic loss of body water 
occurred during both flights. A slight reduction in 
total vital capacity, and an increase in tidal volume 
and maximum breathing capacity were noted at both 
altitudes. During the sojourn in 100% oxygen, com- 
plaints were voiced about dryness of the upper res- 
piratory tract, nasal congestion, eye irritation, and 
ear discomfort. 


9934 

Morin, L. 1961 
[THE PHYSIOLOGY OF SPACE] La physiologie de 
l'espace. —— Laval médical (Montreal), 32 (2): 161- 


177. Sept. 1961, In French. 

A general discussion is presented of the physio- 
logical effects and ecological problems of space 
flight. The astronaut in a hermetically sealed cab- 
in will be subjected to weightlessness, accelera- 
tions and decelerations, extreme temperature 
changes, monotony, noise, vibrations, and to the 
hazards of ‘neteorites and radiations (Van Allen 
belt, ultraviolet and cosmic rays), 


9935 
Muecher, H., 1961 
and H. Ungeheuer 

METEOROLOGICAL INFLUENCE ON REACTION 
TIME, FLICKER FUSION FREQUENCY, JOB AC- 
CIDENTS, AND USE OF MEDICAL TREATMENT. 
-— Perceptual and Motor Skills, 12 (2): 163-168. 
April 1961. 
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Data representing reaction time, critical flicker 
fusion frequency, job accidents, and visits to a 
plant dispensary, were obtained from large groups 
of persons. These data proved to be significantly 
related to six qualitatively discriminable weather 
phases. Some of the heuristic and methodological 
aspects of classifying weather phenomena for bio- 
meteorological purposes are discussed. (Authors' 
summary) 


9936 
Mullinax, P. F., 1958 
and R. L. Dion 

CARBON MONOXIDE POISONING, HY POGLY- 
CEMIA, AND HYPENVENTILATION: UNIMPOR- 
TANT PROBLEMS FOR STUDENT HELICOPTER 
PILOTS.—U. S. Naval School of Aviation Medicine, 
Pensacola, Florida (Research Project NM 15 01 11, 
Subtask 5, Report no. 1). Report no. TED PEN 
AE-6437, June 30. 1958. ii+8 p. 

The occurrence of carbon monoxide poisoning, 
hypoglycemia, and hyperventilation has been studied 
in a group of 40 apparently normal student pilots 
during their routine training flights in the HUP-2 
helicopter. With the exception of possible sympto- 
matic hypoglycemia in one subject these problems 
did not occur. 


9937 

Neumann, K. H. 1961 
{RESULTS OF SOVIET ROCKET AND SATELLITE 
PROBES] Einige Ergebnisse sowjetischer Raketen- 
und Satellitenfliige. —— Weltraumfahrt (Frankfurt), 
12 (1): 4-11. Feb. 1961. In German. 

A review is presented of Soviet rocket, satel- 
lite, and penetrometer studies of the upper atmos- 
phere and space. Investigations of the earth's 
magnetic field and micrometeorite frequency, ioni- 
zation and radiation measurements, chemical anal- 
yses, and density determinations are described. 
Results of attempts to discover a lunar magnetic 
field and radiation belt have been negative. Bio- 
logical studies made on algae, spores, dogs, rab- 
bits, rats, and mice are mentioned. Test results 
of the instrumentation of Sputnik IV will be in- 
corporated in the design of control systems for 
manned spacecraft. 


9938 

Newell, H. E. 1960 
THE SPACE ENVIRONMENT. —Science (Washing- 
ton), 131 (3398): 385-390, Feb, 12, 1960, 

The principal factors affecting man in space flight 
are briefly reviewed: pressure and density of the 
atmosphere, temperature, ionosphere, magnetic 
fields, radiation belt. cosmic rays, meteors, acceler- 
ations, visual and auditory backgrounds, and the 
psychological environment. 


9939 

Newman, M. T. 1961 
BIOLOGICAL ADAPTATION OF MAN TO HIS EN- 
VIRONMENT: HEAT, COLD, ALTITUDE, AND NU- 
TRITION. —— Annals New York Acad, Sci., 91 (3): 
617-633. June 7, 1961. 

This cursory survey of human adaptation to en- 
vironmental extremes involves phenotypic altera- 
tions of morphological and physiological traits that 
are largely continuous variables. Heat and cold 
tolerance are discussed in terms of individual body 

size and proportions, skin surface area and pig- 
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mentation, subcutaneous fat, sweat glands, and 
physiologic adjustments (e.g. vasoconstriction). 
Morphologic and physiologic adjustments to high 
altitudes may include large blood and lung volume 
and large red cell size and number. Nutritional 
adjustments are discussed in terms of hypo- and 
hyper-caloric intake. It seems clear, at least in 
general outline, that the nature as well as the de- 
gree of human adaptations to those facets of the 
environment unrelated in a direct sense to disease 
may indeed reflect upon disease situations. (Au- 
thor's conclusions, modified) 


9940 
[FROM THOUGHT TO REALITY (BIO-MEDICAL 


PROBLEMS OF COSMIC FLIGHT)] Ot mechty k 
deistvitel'nosti (mediko-biologicheskie problemy 
kosmicheskogo poleta). —— Voenno-medit.sinskii 
zhurnal (Moskva), 1961 (5): 3-9. 1961. In Russian. 

English translation in: Military Medical Journal, 
1961 (5): 3-12. Washington: U. S. Joint Pub. Re- 
search Serv., no. 10052 (1374-N/42), Aug. 31, 
1961. (Available from Office of Technical Ser- 
vices, U. S, Dept. Commerce) 

Scientific preparations leading to the man-in- 
orbit satellite flight on April 12, 1961, are dis- 
cussed in detail. Rocket and satellite flights carry- 
ing biological materials were used to work out prob- 
lems associated with flight dynamics (g-forces, 
noise, vibration, weightlessness), problems stem- 
ming from the physical characteristics of outer 
space (cosmic radiation, meteors, temperature 
changes, lack of atmosphere), and problems asso- 
ciated with the internal cabin environment (micro- 
climate, isolation, diurnal rhythm disturbances). 
Results were satisfactory and informational on 
optimum conditions for space flight. In regard to 
cosmic radiation, acceleration of growth and ger- 
mination were shown for onion and Nigella seeds 
after flight, as well as an increase in the frequen- 
cy of chromosomal aberrations in root cells, bone 
marrow cells of mice, and growth points of plants. 
Also the frequency of dominant and recessive le- 
thal factors in Drosophila was increased after a 
24-hour satellite flight. Isolation and weightless- 
ness proved to be lesser problems. A complete 
ecological cycle simulating conditions on i" is 
envisioned for longer space flights with a larger 
crew. 


9941 
Palieri, A. 1960 


{MODERN MEANS FOR THE WELL-BEING OF MAN 
IN AVIATION AND SPACE FLIGHT, WITH SPECIAL 
CONSIDERATION OF THE PRESSURIZED CABIN | 
Moderni impianti per il benessere dell'uomo in navi- 
gazione aerea e spaziale, con particolari consicera- 
zioni sulle cabine pressurizzate, — Rivista aero- 
nautica (Roma), 36 (5): 749-768. May 1960. In 
Italian. 


Following a summary of the principal physiological 
effects of high-altitude flight (anoxia, acapnia, aero- 
embolism, hearing and gastrointestinal disorders, 
hypoxia), a discussion is presented on the methods of 
providing man with a hygienic aircraft cabin atmo- 
sphere. These methods include an elaboration of 
systems for the regulation of cabin oxygen, humidity, 
and temperature; ventilation systems for the preven- 
tion of cabin stagnation or hyperoxygenation, and 
systems for pressurization and air purification. 
Cabin pressurization is described from the stand- 
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point of design, equipment, maintenance, and per- 
formance during both modern high-altitude flight and 
future space flights. 


9942 

Phoebus, C. P. 1958 
ACCOMODATING THE SPACE MAN.—-Office of Na- 
val Research, Research Reviews, 1958 (June): 6-12. 


Man's needs in space will vary with the type of ve- 
hicle considered, the mission to be performed, and 
his time in space. Progress in closed environmental 
systems is considered in terms of the following sys- 
tems within a submarine: atmospheric requirements, 
food and water provisions, radiation hazards, psycho- 
logical factors, and crew selection requirements. 
Other problems unique to space ships include those 
of acceleration and deceleration, environmental tem- 
perature, waste disposal, and weightlessness. 


9943 
Pickering, J. E., 1959 
W. Lynn Brown, H. D. Stallings, R. E. Benson, R. 
W. Zellmer, H. L. Bitter, R. M. Carr, and A. A. 
McDowell, and J. Wicker 
PRIMATES IN SPACE. II.——In: Bioastronautics— 
advances in research, p. 72-94. School of Aviation 
Medicine, Randolph Air Force Base, Tex. [Unnum- 
bered] Report, March 1959. AD 226 473 


Rhesus monkeys were submitted to acceleration up 
to 4 g weightlessness, and food and water depriva- 
tion in a simulated space flight study. The monkeys 
can be trained to work under transverse acceleration 
or weightlessness stress on a habit learned in the 
laboratory. Studies of total food and water depriva- 
tion demonstrate that a small primate can (1) per- 
form adequately during 96 hours of total food and wa- 
ter deprivation, and (2) maintain adequate perform- 
ance for 7 days on a limited diet of 100 cc. per day 
of concentrated orange juice and 5% dextrose in 
Ringer's saline solution. 


9944 

Pittendrigh, C. S. 1961 
BIOLOGY AND SPACE ENVIRONMENT. —— Bull. 
Atomic Scientists, 17 (5-6): 206-209. May-June 
1961. 

Although biology is basically the study of living 
systems in the specialized environment of the 
Earth and space technology holds less promise of 
a revolution in biology than in physics, there are 
some ways in which space technology will have an 


impact on the natural sciences. Biological engineer- 


ing of man's transport and life support systems 
in space will have a direct or indirect effect on 
physiology. Some of the areas of study in sensory 
and environmental physiology such as gravitational 
effects, the rotational effect of the Earth, and cir- 
cadian rhythms are discussed. As of now we do 
not know enough to use space vehicles for crucial 
experiments, but a start should be made and we 
should not be surprised if the unexpected results. 

9945 

Platonov, K. K. 1959 
[PSYCHOLOGICAL PROBLEMS OF SPACE FLIGHT] 
Psikhologicheskie problemy kosmichekogo poleta. — 
Voprosy psikhologii (Moskva), 5 (3): 56-65. May- 
June 1959. In Russian. 

German translation: Psychologische Probleme des 
Raumfluges. —-Sowjetwissenschaft: Naturwissen- 
schaftliche Beitrage (Berlin), 1959 (12): 1213-1222. 
1960. In German. 
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The psychological effects of the conditions of space 
flight are reviewed with reference to published re- 
ports on the reactions of experimental subjects to 
these conditions. It is concluded that the adverse ef- 
fects of acceleration, weightlessness, confinement, 
isolation, and exposure to danger may satisfactorily 
be counteracted by the proper conditioning and moti- 
vation of space pilots. (21 references) 


9946 

Preem, R. 1959 
[BIOLOGICAL PROBLEMS OF COSMIC FLIGHT] 
Kosmiliste lendude bioloogilised probleemid.—Eesti 
loodus (Tallinn, Estonia), 1959 (6): 330-338. Nov. 
1959. In Estonian. 


A review is presented of Russian achievements in 
the penetration of space, and of U.S. research on the 
medical aspects of acceleration and survival of su- 
personic bailout at low altitudes. Telemetered data 
from the dog, Laika, showed that the physiological 
problems accompanying entry into space are not in- 
surmountable. An alternative composition of the 
sealed cabin atmosphere involves substitution of 
helium for nitrogen, and an increase of oxygen con- 
centration to 80%. Such a replacement would allow 
the human organism to withstand greater changes in 
pressure for a longer period in case of a sudden 
break in the seal of the cabin. Environmental haz- 
ards such as cosmic radiation and meteors are dis- 
cussed and evaluated as sources of danger to the 





space traveler. Various possible methods of return- | 


ing an astronaut to earth are considered. 


9947 

[PROJECT "MERCURY"| Progetto "Mercurio".— 
Rivista aeronautica (Roma), 35 (8): 1547-1549. Aug. 
1959. In Italian. 


Project Mercury is defined as an orbital flight of 
a manned space capsule to acquire scientific data 
and determine vehicular ability in space. Instru- 
mentation is provided to evaluate the pilot's medical 
reactions to spaceflight and to measure and control 
the capsule's internal environment. The flight plan, 
construction data, and communications are sum- 
marized. Briefly described are the following cap- 
sule systems: vehicle, cockpit, control, retrograde, 
recuperation, and emergency. 


9948 
[Putilin, M. I.] Putilin, N. I. 
and [L. M. Staritska] L. N. Staritskaia 

[THE EFFECT OF HIGH TEMPERATUKLE IN COM- 
BINATION WITH PHYSICAL EXERTION ON THE 
GASTRIC AND PANCREATIC SECRETION IN DIF- 
FERENT DIETS] Vliianie vysokoi temperatury v 
sochetanii s fizicheskoi nagruzkoi na sekretornuiu 
funktsiiu zheludka i podzheludochnoi zhelezy pri 
razlichnykh rezhimakh pitaniia.——Voprosy pitaniia 
(Moskva), 18 (5): 24-30. Sept.-Oct. 1959. In Russian, 
with English summary (p. 30). 


Changes in the normal gastric and pancreatic 
secretory activity during physical stress and heat 
stress were studied in six dogs (four with isolated 
Pavlovian gastric pouches, two with pancreatic ducts 
ectropionized according to Pavlov). Physical and 
heat stress was imposed by having the dogs run on 
a treadmill with a load strapped on the back in 45° C. 
heat. The meals were varied with respect to the food 
given (bread, meat, or milk) and working times. Re- 
sults show alterations in the normal secretory ac- 
tivities of the stomach and pancreas under the influ- 
ence of physical stress in high environmental tem- 


1959 
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peratures. The changes were most pronounced if 9953 
ace the animals were fed immediately before or imme- Rozenblium, D. 1959 
3 diately after physical exertion. Feeding schedules of [PRIOR TO THE FLIGHT OF MAN INTO OUTER 
one hour before work or one hour after work resulted SPACE] Pered poletom cheloveka v kosmos. — 
7 in less pronounced changes in secretory activity. Meditsinskii rabotnik (Moskva), 38 (1786): 2. May 12, 
’ 1959. 
ily 9949 English translation: PRIOR TO SENDING A MAN 
ti- Ritter, O. L., 1959 IN OUTER SPACE SHIPS.——Central Intelligence A- 
and S, J. Gerathewohl gency Scient. Inform. Rep., Sept. 18, 1959, p. 46-50. 
; THE CONCEPTS OF WEIGHT AND STRESS IN HU- PB 131891-T30 
59 MAN FLIGHT.—School of Aviation Medicine, In any manned flight into space in a hermetically 
Randolph Field, Tex. AFSAM Report no, 58-154. sealed cabin an artificially maintained microclimate 
_ Jan. 1959. 10 p. PB 140313 is required. The selection of a system of air regen- 
The usage of terms and definitive expressions re- eration will present relatively few difficulties, since 
lating to the words "weight" and "stress" are ana- as early as the late 1930's four Soviet scientists suc- 
; lyzed. Some of their diverse and often contradictory cessfully endured a period of 100 hours in a sealed 
in | meanings, as listed in tables, are discussed, and cabin simulator. Furthermore, motion pictures of 
the | consistent concepts for their application to aviation animals during a flight of Soviet scientific research 
i- physiology and medicine are offered. rockets to an altitude of 100,000-200,000 meters 
ita ; demonstrated that it is possible to maintain the re- 
1 ; 9950 quired barometric pressure and normal gas compo- 
m= Robbins, J. H., 1959 sition in cabins during the entire flight and to prevent 
C. H. Kratochvil, J. P. Ellis, and T. R. Howell any development of pathological changes in physiolog- 
| STUDIES OF HYPOGLYCEMIA IN FLIGHT.—Jour. ical functions. In the satellite flight of Laika, highly 
= Aviation Med., 30 (4): 268-272. April 1959. active names pot ey were _— to emit Oo and 
Ww j : : ; to absorb COp9 as well as an excess of water vapors, 
in ' ti Pre-flight and postflight blood paged determina- with avaatie quantitative regulation. Chlorella al- 

f ions were performed on 144 U.S. Air Force jet : ‘ 

i aircraft crew members. In addition, 112 modified scot aersarage nse of exygen fee x et a 
aa oral glucose tolerance tests were done, No episodes ESS. BE Senge Cetane we Seen 
iS- i of hypoglycemia were observed or re aleds pt moregulation has been successful in keeping the tem- 

with post flight decreases in blood fm ar greater — anes Se Se wae Se saage es OF - 
irn- | than 60 mg./100 cc. Approximately a & Sk ohion 20° C., at least for the lifetime of the instruments. 

receiving the glucose tolerance test exhibited ee , The iandequaty an8 eaveineny 4 the snanery er- 
than a 20 mg./100 cc. increase at the 30-minute gans dus to high epesd, radial acceleration, and 
int (Authors' sumeene ) weightlessness will require automatic devices for 
— y navigation and piloting. Prolonged transverse accel- 
ug. erations are well tolerated. The observation of ani- 

| 9951 mals in rocket flights and of Laika in Sputnik shows 
of | Romanowicz, M. 1958 that respiration and circulation are not substantially 
1 ; [REMARKS ON SPACE MEDICINE] Uwagi o medy- disturbed by the weightless state. It is supposed that 
- H cynie kosmicznej.——-Wojskowy przeglgd lotniczy the initial symptoms of vertigo, disruption of fine 
ical | (Warszawa), 11 (9): 56-58. Sept. 1958. In Polish. motor coordination, and illusions disappear as the or- 
rol ff . ‘ ganism becomes adjusted to weightlessness. Meteors 
lan, | m.. oy ne tm pr bape sain > and short-wave ultraviolet radiation are not regarded 

described and their effects on the human body are as serious threats. Information on the ogee of 
ee discussed. Remarks are also made on the mechan- re yatiatiee ethained trom the Syetaie an wend 
ade, | ical forces associated with acceleration, gravity, Soviet space rockets will indicate means of protection 
| and sub-gravity. for the astronauts from the effects of cosmic rays. 
9954 
959 9952 Ruff, G. E. 1961 
Rowen, B. 1959 PSYCHOLOGICAL EFFECTS OF SPACE FLIGHT. — 
M- HUMAN FACTORS SUPPORT OF THE X-15 PRO- Aerospace Med., 32 (7): 639-642. July 1961. 
_ — Med., 30 (11): 816-820. Nov. Man's behavior in space may be affected by any 
pn published in: Man in space, p. 215-221. New stress which alters the functions of his central ner- 
* Week: Mauslt. Senn nad Pearce 1959 vous system. The effects of acceleration, heat, 

4 . “ = noise, and vibration, problems with food and oxygen 
iia The X-15 research program is directed to a study supply or waste disposal, radiation, and toxic fuels 
aon of the problems likely to be encountered in high- should all be studied psychologically as well as phys- 

altitude flight: aerodynamic heating, heat transfer iologically. Changes induced by these conditions are 
rates, and their effects on aircraft structure; and minimized by planning the vehicle and mission to 
quantitative physiological data during actual flight. keep stress levels as low as possible, by careful se- 
- The telemetry equipment for pressure differentials lection of crew members, and by training and condi- 
, between cockpit and suit, electrocardiogram, body tioning to improve tolerance. Space flight may either 
ucts surface temperature, blood pressure, and respira- permit or interfere with gratification of human needs, 
d tory rate are examined briefly. Methods of detecting and the effects of non-gratification must be predicted. 
= the relationship between pilot and aircraft exposure Some of the fundamental needs of man are food, wa- 
5c. to cosmic radiation are incorporated into the air- ter, and exchange of certain gases; secondary needs 
food craft. The MC-2 full-pressure suit provides pro- are avoidance of pain and death. Present informa- 
Re- tection for the pilot and, in combination with an open tion indicates that the chief problems will be isola- 
7 ejection seat, could satisfy emergency escape re- tion and prolonged exposure to danger, closely asso- 
iflu- quirements. ciated with altered sensory input. 
m- 
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0955 

Ruff, S. 1959S 
[AIRCRAFT AND MAN] Flugzeug und Mensch. — 
Jahrbuch der Wissenschaftlichen Gesellschaft fur 
Luftfahrt (Braunschweig), 1958: 9-16. 1959. 


Human stresses during flights in commercial and 
military airplanes are summarized. Based on pres- 
ent-day performance in altitude, speed, and range, 
the physical and emotional demands on the crew are 
presented, and it is concluded that the ordinary med- 
ical examination, formerly used to test the physical 
fitness of pilots, no longer suffices. In addition, if 
accidents due to human deficiency are to be elimi- 
nated, atestof resistance against physical and emo- 
tional stresses occurring during flight is necessary. 
Also, in order to relieve the crew, an optimum ar- 
rangement of instruments and a careful choice of 
parameters of the cockpit should be determined. 
(Author's abstract, modified) 


9956 

Rusin, V. IA. 1960 
COMPARISON OF CERTAIN PHYSIOLOGICAL 
SHIFTS IN THE ANIMAL ORGANISM, WHEN 
TRAINED FOR MUSCULAR WORK, WITH THOSE 
RESULTING FROM TREATMENT WITH DRUGS 
Sopostavlenia nekotorykh fiziologicheskikh sdvigov 
Vv organizme zhivotnykh pri adaptatsii k myshech- 
noi rabote i pri lekarstvennom povyshenii ikh ustoi- 
chivosti. —— Fiziologicheskii zhurnal SSSR (Lenin- 
grad), 46 (7): 870-876. July 1960. In Russian, with 
English summary (p. 875-876). 


White mice, which had been trained to swim a 
certain length of time every day for 25 days, de- 
veloped a higher resistance to muscular stress, 
to cooling of the body, to injections of alcohol, 
and to rotatory acceleration. Similar increase in 
resistance was manifested by a group of mice sub- 
jected to daily injections of dibazoi (2-benzylben- 
zimidazole). The investigation suggests that: (1) 
adaptation to one of the environmental stresses 
(muscular work) is accompanied by adaptation to 
a number of other environmental stresses, and 
(2) adaptation to physical stress has certain fea- 
tures in common with the state of increased re- 
sistance in animals treated with dibazol. (From 
the author's summary) 


9957 

Schreuder, O. B. 1960 
MEDICAL CONSIDERATIONS IN CIVIL JET OPERA- 
TIONS.—Aerospace Med., 31 (7): 578-583. July 
1960. 


A few of the more important and current contro- 
versial problems in civil jet operations are re- 
viewed. These include: indoctrination of the air- 
crew in the physiological effects of high altitude 
flight and possible loss of pressurization with the 
necessity of strict oxygen discipline; the effects of 
jet operations on personnel once adjustment to the 
aircraft has taken place; and the ease of greater 
speed and comfort, absence of vibration, decreased 
noise intensity, and better pressurization for pas- 
sengers. No deleterious effect of jet flight upon 
pregnancy has been observed. High-intensity noise 
of the turbo-jet engine remains one of the major 
problems related to ground personnel. (Author's 
summary, modified) 
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9958 

Schulte, J. H. 1961 
THE MEDICAL ASPECTS OF CLOSED CABIN 
ATMOSPHERE CONTROL. —— Military Med., 
126 (1): 40-48. Jan. 1961, 


One hundred and eight healthy adult males be- 
tween the ages of 17 and 37 years were exposed 
to a closed atmosphere with an average consist- 
ency of 19.7% oxygen, 1.04% carbon dioxide, 1% 
hydrogen, 44 parts per million carbon monoxide, 
15 parts per million freon-12, and approximately 
78, nitrogen continuously for 72 days during a 
nuclear submarine cruise. The atmosphere occa- 
sionally contained small amounts of ammonia, 
chlorine and aromatic hydrocarbons, and presum- 
ably, other contaminants in trace amounts. No 
change in the general health status of the crew 
as measured by hemoglobin and hematocrit de- 
terminations, exercise tolerance tests, general 
appearance, vital signs, body weight, and caloric 
requirements was observed. It is suggested that 
more detailed studies of the physiological, bio- 
chemical, and metabolic processes of men exposed 
to closed cabin atmospheres are necessary to en- 


sure the complete safety of the systems. (Quoted 
in part) 


9959 
Schwichtenhberg, A. H., 

U. C. Luft, and K. L. Stratton 
ALTITUDE PHYSIOLOGY: AIR TRAVEL IN THE 
JET AGE, — In: Clinical cardiopulmonary physi- 
ology, Second ed., p. 936-957. New York: Grune 
and Stratton, 1960. 


A brief chronological outline is given of man's 
achievements in flight. The nature of the environ- 
ment at high altitudes and some of the physiologi- 
cal stresses which are encountered during high- 
altitude flight are described. Attention is given to 
the following aspects: the causes and manifesta- 
tions of hypoxia, dysbarism, and explosive decom- 
pression; the effects of variations in gravity forces 
and the use of anti-g suits; turbulence and motion 
sickness; the control of temperature, humidity, 
and toxic contaminants in the pressurized cabin; 
the hazards of cosmic radiation and radioactivity; 
aircraft noise and levels of human tolerance to 
sound; altitude acclimatization; the effects of in- 
creased light intensity and glare; and altitude 
myopia. The relationship of various pathologic 
conditions to air transportability is also discussed. 
(32 references) 


1960 


9960 
Schwichtenberg, A. H. 1961 
MEDICAL ASPECTS OF SPACE FLIGHT. —— An- 


nual Rev. Med., 12: 299-322. 1961. 

A brief outline is given of space exploration in- 
formation made possible by great advances in the 
physical sciences, mathematics, engineering, tech- 
nology, and the life sciences. Lack of communica- 
tion among highly specialized physical scientists, 
engineers, and physicians is largely responsible 
for the unusually slow adaptation of many of these 
advances to medical research, instrumentation, and 
practice. Aerospace medicine requires a broad, 
multidisciplinary approach to the study of external 
stresses (both within the atmospheric envelope of 
the earth and in the environmental space beyond) 
that are imposed upon the human organism by cir- 
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cumstances of flight. Attention is given to the fol- 
lowing stresses involved in space flight and their 
medical implications: acceleration, heat, vibration, 
radiation, decompression, hypoxia, weightlessness, 
noise, and illumination, as well as those concerned 
more directly with the operation of the space craft 
itself, such as the cabin environment and atmos- 
pheres. The selection of astronauts, function of 
man in space, and man-machine relationships are 
also discussed. 


9961 

Sciarelli, C: 1961 
[SPLENIC ECTOPIA IN A PILOT] Ectopia splenica in 
pilota.—In: IInd World-IVth European Aviation and 
Space Medicine Congress (Rome, 1959), Papers, vol. 
2. part 1, p.405-423. Roma, 1961. In Italian. 


A rare case is reported of splenic ectopia in a pi- 
lot. Described are the radiographic techniques used 
in diagnosis of this condition including radiographs 
and diagrams. Based on a review of the etiopatho- 
genesis of splenic ectopia by other authors, it is con- 
cluded that the anomaly arises from the effects of ac- 
celeration and high altitude on the gastrointestinal 
gas volume. This in turn leads to splenic displace- 
ment. 


9962 

Sem-Jacobsen, C. W. 1961 
EEG RECORDING OF FLIGHT STRESS IN JET 
FIGHTER PLANES.—In: Cerebral anoxia and the 
electroencephalogram, p. 225. Springfield, Illinois: 
Charles C Thomas, 1961. 

Electroencephalograms (EEG) and inflight movies 
of five pilots’ reactions were recorded during ma- 
neuvers in F-86 jet fighter planes. According to 
their classification of physical fitness, the three 
pilots with A rating showed minimal EEG changes in 
stressful flight. During diving, short episodes of 
high-voltage delta-theta activity were present in the 
EEG of the pilot from the B group. The pilot from 
the C category showed major EEG abnormalities 
during g stress while flying and the film revealed 
him to be unconscious for 30 seconds as he pulled 
out of a bombing dive. 


9963 

Sem-Jacobsen, C. W. 1959 
ELECTROENCEPHALOGRAPHIC STUDY OF PILOT 
STRESSES IN FLIGHT.—Aerospace Med., 30 (11): 
797-801. Nov. 1959. 


With 8-channel airborne electroencephalographic 
(EEG) equipment, tracings were made of 30 pilots 
and a group with no previous flight experience during 
simulated combat flight. A uniform, standardized 
flight schedule was utilized. On the basis of the EEG 
tracings, the jet pilots were divided into three groups 
according to the changes seen in the records, as 
minimal, marked, and gross. The results obtained 
strongly support a close correlation between the 
changes in the brain as measured by EEG during 
flight and the pilot's ability to perform under stress- 
ful conditions. (Author's summary, modified) 


9964 

Semotdn, J. 1961 
[THE IMPORTANCE OF MENTAL HYGIENE IN 
ASTRONAUTICS] Vyznam duSevni hygieny v astro- 
nautice. —— Ceskoslovenska psychiatrie (Praha), 

57 (1): 61-69. Jan. 1961. In Czech, with English 

summary (p. 68). 
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Attention is called to the most important soma- 
togenic as well as psychogenic noxious factors in 
the microclimate of space ships, and to the in- 
fluence of these factors on the higher nervous ac- 
tivity. Among the most outstanding specific ones, 
influencing mental functions, are weightlessness, 
forces of gravity and subgravity, noise, ultrasound 
and infrasound, vibrations, isolation complicated by 
sensory and motor deprivation, etc. Some mental 
disorders endangering the crew while on space 
mission are analysed in some detail. Psychogenic 
approaches to the selection of spacemen or members 
of space crews are specified and advocated. Pos- 
sibilities and means of preservation and develop- 
ment of mental health, and prevention of its dis- 
turbances in spacemen and among space crews 
form part of the complex task of mental hygiene. 
Research trends in psychogenic probleins of space 
flight are outlined, (Author's summary) 


9965 
SENSORY AND PERCEPTUAL PROBLEMS RELATED 


TO SPACE FLIGHT. —— Ed. by John L, Brown, Na- 
tional Academy of Sciences-National Research Coun- 
cil, Washington, D. C. Publication no, 872, 1961. 
vii+51 p. F 

Sensory and perceptual problems are defined as 
they relate to the occupants of space vehicles, At- 
tempts to predict types of space flight (orbital 
flight around Earth, lunar flight, interplanetary 
flight within our solar system) which may be un- 
dertaken within the iiminediately foreseeable future 
as well as the delineation of their phases are used 
as a basis for uncovering problem areas. The fol- 
lowing topics are discussed: (1) vision outside the 
space vehicle, (2) visual problems within the space 
vehicle, (3) non-visual sensory and perceptual 
problems, and (4) the relevance of theories of 
sensation and perception to problems of space 
flight. A bibliography (141 references) of the liter- 
ature pertinent to sensory and perceptual problems 
in space is included, 


9966 
Simons, D.G., 1961 


B. W. Henderson, and J.-L. Riehl 
PERSONAL EXPERIENCES IN SPACE EQUIVALENT 
FLIGHT.—In: Psychophysiological aspects of space 
flight, p. 39-49. Ed. by B. E. Flaherty. New York: 
Columbia Univ. Press, 1961. 

Psychophysiological aspects of three experiences 
related to space flight are presented: a 30-hour 
simulated space flight in a chamber, and the Manhigh 
II and III balloon flights. Significant differences 
which were observed between the Manhigh flights and 
the chamber run included differences in emotional 
reaction, physical discomfort, identification with 
Earth, sleep and wakefulness pattern, presence of 
hallucinations, and post-flight disorientation. 


9967 
Sisakian, N. M. 1961 


[BIOLOGY AND SPACE FLIGHT] Biologiia i kos- 
micheskie polety. -— Priroda (Moskva), 1961 (1): 
7-16. Jan. 1961. In Russian. 


Experiments with animal rocket flights, artificial 
satellites carrying biological material, and other 
space-physiological research conducted by Soviet 
scientists are described. Human resistance to 
gravitational stress was the highest when the 
forces were directed in a chest-back, back-chest, 
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left-right, or right-left direction with the man in 
a semi-prone position. Prolonged weightlessness 
reduced acceleration tolerance. Studies of the bio- 
chemical effects of cosmic radiation suggest no 
lasting changes in the nucleic acid metabolism. In 
the case of the dogs, Strelka and Belka, abnormally 
high quantities of alpha-globulin, serum mucoid, 
and general protein were noted a few days after 
their return to earth. 


9968 

Slater, A. E. 1958 
MEDICAL AND BIOLOGICAL PROBLEMS.—In: 
Space research and exploration, p. 202-222, New 
York: William Sloane, 1958, 


Acceleration and g tolerance, weightlessness, 
respiration and food requirements, and cosmic 
radiation hazards are some of the medical and 
biological problems to be expected in space travel, 
The biological mechanisms of spatial orientation 
are discussed, 


9969 

Snyder, R. G. 1961 
MANNED SPACE FLIGHT VEHICLES AND THE 
PHYSICAL ANTHROPOLOGIST. —— Amer. Jour. 
Physical Anthropol., 19 (2): 185-193. June 1961. 


Anthropometrics and biomechanics have already 
helped to elucidate problems in aeronautical sci- 
ence. Future problems of interest include hyper- 
sonic escape, space capsule environments, seating 
and restraint, weightlessness, human tolerance to 
various physical forces, criteria of physique, re- 
cycling of wastes in nutrients, radiation effects and 
a vast array of other biological and cultured rela- 
tionships. The author briefly outlines the role of 
physical anthropology in some of these areas. Re- 
garding the problem of restraint, a complete out- 
line of requirements for a minimum restraint sys- 
tem is given. Feeding, walking, and medical prob- 
lems are discussed in conjunction with the weight- 
less condition. In conclusion it appears that physi- 
cal anthropology having the most comprehensive 
range of knowledge of man, will contribute much 
to future research in aerospace medicine. (55 ref- 
erences) 


9970 

Snyder, R. G. 1961 
THE SEX RATIO OF OFFSPRING OF PILOTS OF 
HIGH PERFORMANCE MILITARY AIRCRAFT. —— 
Human Biol., 33 (1): 1-10. Feb. 1961. 

Data were obtained on 236 married pilots rep- 
resenting the total military population at three dif- 
ferent military airbases. One hundred and eleven 
of these individuals fathered 222 children, 113 
males and 109 females. It was found that there 
was a Statistically significant preponderance of 
female offspring born when fathers flew fighter 
type aircraft prior to conception. Of 94 children 
conceived and born under such conditions, 59 were 
females, while only 35 were males. This results 
in a sex ratio of only 59.3, compared to an ex- 
pected ratio of 105.37. It was also found that the 
relationship of parity (birth order) to the sex ratio 
agreed with the expected when the fathers flew 
transport types of aircraft or did not fly prior to 
conception; but a significant reversal of this rela- 
tionship occurred when fathers flew fighters prior 
to conception of each child. This study gives 
statistical support to the hypothesis that the sec- 
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ondury ratio is significantly altered toward a pre- 
ponderance of female offspring when the fathers 

have participated in high stress fighter-type flight 
prior to conception. (From the author's summary) 


9971 

Stapp, J. P. 1959 
MAN'S MISSION IN SPACE,—Astronautics, 4 (11): 
28-29, 130-131. Nov. 1959. 

Man's status as he enters into the space age is 
briefly examined, and the problems associated with 
his requirements for survival in the closed environ- 
ment of the future spaceship are reviewed. In ad- 
dition, human tolerance to such spaceflight condi- 
tions as acceleration and radiation are noted. 


9972 
Steinkamp, G. R., 

W. R. Hawkins, and G, T. Hauty 
EXPERIMENTS IN SPACE CABIN SIMULATORS, — 
In: International Astronautical Congress, Xth 
(London, 1959), Proceedings, vol. 1, p. 483-494. 
Wien: Springer, 1960. 


1960 


Following five days of physical, psychiatric, and 
psychological examination and two days of indoctri- 
nation and training, five volunteers were subjected 
to a simulated flight of seven days duration in a 
one-man hermetically sealed chamber. Chamber 
pressure and partial pressure of oxygen were main- 
tained at 380 mm. Hg and 159 mm. Hg, respectively. 
Partial pressure of CO2, temperature, and humidity 
were maintained at optimal levels. Within the 50 
cubic feet of allowable space, the subject could 
assume two positions, seated and prone. He could 
not stand erect or walk. During flight, radio silence 
was maintained and visual contact denied; gross 
behavior was monitored by closed-circuit television 
and physiological behavior by recording respiratory 
and cardiovascular functions. Throughout the flight, 
the subject was committed to alternate four-hour 
periods of work and rest. Work was provided by an 
operator system which permitted an objective and 
quantified appraisal of spatial discrimination 


vigilance, perceptual judgment, and problem-solving. 


The results reveal the effects of such a physical 
environment, of the impoverishment of the sensory 
environment, of the drastic change imposed on 
accustomed day-night cycling, and the efficacy of 
diets. (Authors' abstract) 


9973 
Steinkamp, G. R. 1959 
W. R. Hawkins, G. T.Hauty, R. R. Burwell, and 
J. E. Ward 
HUMAN EXPERIMENTATION IN THE SPACE 
CABIN SIMULATOR: DEVELOPMENT OF LIFE 
SUPPORT SYSTEMS AND RESULTS OF INITIAL 
SEVEN-DAY FLIGHTS.—School of Aviation 
Medicine, Brooks Air Force Base, Tex. Report 
no. 59-101, Aug. 1959. 88 p. 


A historical summary of the development of the 
sealed-cabin life-support system, or simulated 
space flight cabin, is given from earliest attempts 
to the final procedures for controlling environmental 
factors and obtaining physiological measurements. 
Simulated 7-day space flights were conducted on 5 
subjects. They were exposed to the physiological 
and psychological stresses of simulated altitude of 
18,000 feet, physical confinement, isolation, altered 
day-night cycle, noise, and limited facilities for 
personal hygiene. Physical and physiological data 
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are appended. There is no evidence that physiolog- 
ical adaptation occurred in the subjects as a result 
of being subjected to a work-sleep cycle of 4 hours 
on and 4 hours off. Day-to-day variation in any 
subject's heart rate and respiration was minimal. 
In spite of the altered living cycle and the accumula- 
tive effect of the combined stresses imposed on the 
subjects, each one had his own characteristic 
pattern of high and low values that was consistently 
followed throughout the flight. Aberrant behavior 
due to psychological stress was neither observed 
nor reported. 


9974 

Steinkamp, G. R. 1960 
HUMAN FACTORS IN SPACE FLIGHT.—Jour., 
Arkansas Med. Soc., 56 (9): 338-342. Feb. 1960. 


A discussion is presented of the human factors to 
be considered in the planning of manned space 
flight, with reference to the work of the Department 
of Space Medicine of the U. S. Air Force School of 
Aviation Medicine. Topics considered are space 
equivalence conditions, the time element, weight- 
lessness, the engineering problems of re-entry, 
provision of a suitable ecological system, and the 
psychological and physiological selection and 
training of space crews. 


9975 
Steinkamp, G. R., 1960 
and W. R. Hawkins 
MEDICAL EXPERIMENTATION IN A SEALED 
CABIN SIMULATOR.—-In: Physics and medicine 
of the atmosphere and space, p. 370-376. New 
York, etc.: John Wiley and Sons, 1960. 


A hermetically sealed cabin is mandatory at 
altitudes of about 80,000 ft and above. Studies in 
laboratory sealed cabins indicate that man is 
adaptable, enduring, and strong enough to withstand 
the stresses anticipated during space flight and 
that, through the use of sealed cabins, he can be 
indoctrinated and trained to acceptable performance 
levels. Various physiological and phychological 
problems are surveyed, such as cabin temperature 
and pressure, recycling or elimination of wastes, 
dietary requirements, confinement, and isolation. 


9976 


Steinkamp, G. R., 1961 
and G, T. Hauty 
SIMULATED SPACE FLIGHTS. —— In: Psycho- 


physiological aspects of space flight, p. 75-79. Ed. 


by B. E. Flaherty. New York: Columbia Univ. 
Press, 1961. 


The physiological and psychological responses of 


selected subjects exposed to 30-hour test periods 
in a space cabin simulator are described. Condi- 
tions of the experiment included restricted diet, 
restriction of movement, and the requirement of 
constant attention to a flight task. During the test 


period all subjects experienced psychological aber- 


rations of some kind and in varying degree. Fol- 
lowing exposure subjects exhibited the effects of 
accumulative fatigue, sleep deprivation, lowered 

caloric intake, and mild dehydration. The experi- 


ments indicate the need for pre-flight exposure to 
simulated space flight conditions and continued re- 


search with space cabin simulators. 


9977 ; 
Stewart, W. K. 1959 
BEHAVIOUR IN CONVENTIONAL AND EXTRA- 
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TERRESTRIAL FLIGHT: SOME FUTURE ASPECTS 
OF AVIATION MEDICINE. —Nature (London), 184 
(4686): 578-582. Aug. 22, 1959. 


Aspects of physiology, psychology, and biochem- 
istry, as manifested in the behavior and reactions of 
man and animals during conventional and space 
flight, are reviewed. Predictable future problems 
include those concerned with the determination of 
behavioral responses to neurogenic stress in condi- 
tions where it is impossible to reproduce that stress 
on the ground. Recommendations are made for the 
supplementation of studies on man with animal in- 
vestigations, utilizing a multi-disciplinary approach 
whereby adequate theories may be constructed on the 
relationship of alterations in perceptual learning to 
stress. 


9978 
Stewart, W. K. 1959 


MAN AS A CONTROLLER OF FLIGHT VEHICLES. 
—Proc. Royal Inst. Gt. Brit. (London), 37, pt. V 
(169): 512-523. 1959. 

A general review of the physiological problems 
of human piloting is presented. The problems of 
night myopia, spatial disorientation, and the effects 
of color on vision have been recognized since World 
War I. Now largely compensated for by instrumen- 
tation and pilot training, these problems have been 
replaced by new ones (such as acceleration, vibra- 
tion, decompression, and cockpit heat), which stem 
from the developments of modern high-speed and 
high-altitude aircraft. New emphasis has also been 
placed on the psychological implications of the pilot- 
instrument system relationship, in which reaction 
time and the role of fatigue are primary factors. 


9979 
Stickland, B, A., 1960 


H. D. Estes, L. C. Kossuth, and D. R. Stopher 
AEROMEDICAL SUPPORT OF ADVANCED 
FIGHTER-INTERCEPTOR WEAPON SYSTEMS. — 
Aerospace Med., 31 (1): 19-30. Jan. 1960. 


Some of the medical problems resulting from 
flights in high-altitude aircraft of the Century series 
are enumerated and considered briefly. The prob- 
lems of delayed aerotitis media and an altitude- 
protection suit are examined. Interceptor pilots 
overwhelmed by myriad in-flight tasks continue to 
be the victims of fatal spatial disorientation acci- 
dents. Escape capabilities during low-altitude 
emergencies, particularly from aircraft with a 
downward ejection seat, are not adequate. The 
principal problem associated with acceleration 
forces is that of an adequate restraining harness for 
decelerative accidents. Special aeromedical support 
requirements arise from the five-minute alert com- 
mitment. The possibility of nuclear weapon use 
demands an understanding of the medical aspects of 
alpha-emitting materials and requires protection 
from the flash blindness of retinal burn hazard, 
Aeromedical support of a manned interceptor vehicle 
will be required even in the space age. (Authors' 
summary, modified) 


9980 


Strollo, M. 1960 
[A TECHNICAL AND PROFESSIONAL SURVEY ON 
“PERCEPTIVE LIFE" IN FLIGHT] Una inchiesta 
tecnico-professionale sulla "vita percettiva" in 
volo.—Rivista di medicina aeronautica e spaziale 
(Roma), 23 (2): 235-247. April-June 1960. In 
Italian, with English summary (p. 246). 
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On the basis of Gemelli's theories concerning 
man in flight and the psychological aspects of the 
man-machine system, a questionnaire was formu- 
lated for evaluating a pilot's perceptive abilities and 
orientation during flight and administered to a group 
of flight personnel. The results, tabulated in 
absolute values and percentages, indicate that the 
questionnaire is of value in analyzing the technical, 
professional, and perceptive abilities of flight 
personnel and in placing them in a job for which 
they are most suited. 


9981 

Strughold, H. 1958 
BASIC FACTORS IN MANNED SPACE OPERA- 
TIONS. —Air Univ. Quart. Rev., 10 (2): 29-46. 
Summer 1958. 

Also published in: Man in space, p. 19-41. New 
York: Duell, Sloan and Pearce, 1959. 

The physical environment in space is described, 
with respect to possible hazards for space travelers. 
The following functions of the atmosphere are dis- 
cussed: air pressure for sustaining life, filtration of 
cosmic, ultraviolet, and light radiation and meteors, 
and propagation of heat and sound. A classification 
of the various kinds of space operations is given. 
The characteristics of motion and some medical 
problems expected during space flight are reviewed. 


9982 

Strughold, H. 1960 
INTERPLANETARY SPACE FLIGHT FROM THE 
VIEWPOINT OF THE PHYSICIAN.—In: Physics and 
medicine of the atmosphere and space, p. 622-634, 
New York, etc.: John Wiley and Sons, 1960. 


Some of the medical problems of space operations 
include duration of flight, space cabin environment, 
acceleration stress, and weightlessness. In space, 
shielding against cosmic radiation will be essential. 


The tremendous regional variation in the electromag- 


netic radiation climate related to the distance from 
the Sun should be considered. (40 references) 


9983 
Strughold, H. 1958 


SPACE MEDICINE.—In: Syllabus of filmed lectures 


on space technology, p. 1-3 Univ. of California. En- 
gineering Extension and Physical Sciences Extension 
[no place]; issued by Diamond Ordnance Fuze Labs.., 
Washington, D.C. [Unnumbered report], April 1958. 


The medical aspects of space operations are out- 
lined. These include scope of field, research tools 
and methods, and problems, such as subgravity and 
the closed ecological system. 


9984 
Suggs, C. W., 1961 
and W. E. Splinter 
SOME PHYSIOLOGICAL RESPONSES OF MAN TO 
WORKLOAD AND ENVIRONMENT. —— Jour. 
Applied Physiol., 16 (3): 413-420. May 1961. 

The heart rate, ventilation rate, oxygen consump- 
tion rate, and mechanical efficiency responses of a 
subject to a series of temperatures, relative humid- 
ities, and workloads were observed. A quadratic 
prediction equation for each of the responses as 
steady-state functions of the independent variables 
was derived. Each of the equations represents a 
four-dimensional hypersurface. For the heart rate, 
ventilation rate, and oxygen consumption rate the 
hypersurfaces are quite similar, the responses in- 
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creasing rapidly with respect to workload and 
about one-third as rapidly with respect to tem- 
perature. The effect of relative humidity was 
present primarily as interactions. Mechanical ef- 
ficiency was represented by a more complex hy- 
persurface. In three dimensions, with relative 
humidity as a parameter, the response was a 
saddle-shaped surface with the highest efficiency 
at a condition of low temperature, high workload. 
At constant environment, the heart rate responses 
of 19 subjects to workloads was observed and 
found to be linear with a normal distribution of 
slopes. (Authors' abstract) 


9985 
Syrotynin, M. M. 1961 


[COSMIC MEDICINE AND ITS TASKS] Kosmichna 
medytsyna ta ii zavdannia. —— Fiziologichnyi zhur- 
nal (Kyiv), 7 (1): 3-8. Jan.-Feb. 1961. In Ukrain- 
ian. 

English translation by U. S. Joint Pub. Research 
Serv. (Washington), no. 9418 (5951-N/1), June 14, 
1961. (Available from Office of Technical Services, 
U. S. Dept. Commerce) 


Advances in research on life-support systems in 
space flight are discussed in conjunction with the 
original proposals of K. E. Tsiolkovskii. The use 
of different species of algae and the simultaneous 
cultivation of Daphnia and snails will provide vari- 
ety in the nutrition of the astronaut. A lowered at- 
mospheric pressure in the presence of normal oxy- 
gen partial pressure plus a space suit may help 
to prevent dysbarism in case of rupture of the 
cabin seal. Studies conducted by Soviet scientists 
report no disturbances of the psychic sphere after 
100 hours and after 7 days of isolation. This ap- 
parent discrepancy between Soviet and Western 
findings on isolation is explained by the fact that 
Soviet scientists participated as subjects them- 
selves, and thus had a higher investment in the 
success of the experiment. Elimination of labyrin- 
thine and acoustic stimuli however, may cause cer- 
tain disturbances. Hypothermia and pharmacologic 
sleep may help to raise tolerance to acceleration. 


9986 
Taylor, E.R. 1959 
THE INCIDENCE OF HYPOGLYCEMIA IN FLIGHT. 
— School of Aviation Medicine, Randolph Air Force 
Base, Tex. Report no. 59-8, Feb. 1959. 13 p. 
Also published in: Aerospace Med., 31 (6): 462- 
467. June 1960. 


Observation of 193 subjects, pre- and postflight, 
failed to reveal any clinical cases of relative hypo- 
glycemia. There were 13 cases in which there was 
an in-flight drop in blood glucose of over 60 mg./ 
100 cc.; this was found to be correlated with a high 
carbohydrate-low protein breakfast. Incidental find- 
ings demonstrated that the poor social hygiene of 
many of the pilots studied included not only poor 
dietary habits but also insufficient sleep and the con- 
sumption of alcohol the night before flight. Adescrip- 
tion of the microtitration method used is included. 
Standardization data are also appended. (Author's 
abstract) 


9987 

Tiller, P. R. 1961 
CATECHOL AMINE EXCRETION IN URINE DUR- 
ING SIMULATED FLIGHT. —— Naval Air Material 


Center. Air Crew Equipment Lab., Philadelphia, 
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Pa. Report no. NAMC-ACEL-456, April 19, 1961. 
v+(11] p. 

Seven subjects operated an F9F flight simulator 
under three flight-suit conditions for six-hour 
periods. Pre- and post-experimental epinephrine 
and norepinephrine excretions were determined 


fluorometrically. There was no significant increase 


of epinephrine or norepinephrine excretion when 
the subjects wore a summer flight suit, but signif- 
icant increases of norepinephrine excretion were 
obtained when the subjects wore the pressure suit 
in either the pressurized or unpressurized condi- 
tion. It is concluded that, even under simulated 
flight conditions, the pressure suit either in a 
pressurized or unpressurized state significantly 


increases the excretion of norepinephrine. This in- 


dicates that the pressure suit, as such, has a fa- 
tiguing effect on the wearer when the individual is 
actively involved in a task. (From the author's 
summary and conclusions) 


$5388 

Timakov, V. 1960 
[MAN AND THE COSMOS] Chelovek i Kosmos.— 
Sovetskii krasnyi krest (Moskva), 10 (1): 12-13. 
Jan.-Feb, 1960. In Russian. 


Soviet progress in space medicine is summarized 
with a view toward future interplanetary travel. 
Data from the second Soviet sputnik indicate that the 
acceleration forces and weightlessness encountered 
in space flight are within human tolerance limits, 
provided the traveler assumes the proper posture 
and wears a special anti-g suit. Measures suggested 
to ameliorate the effects of weightlessness include 
the creation of artificial gravity by centrifugal force, 
the wearing of special footwear, and a magnetic 
floor. Proper air composition may be maintained 
by a combination of stored oxygen and algae (Chlo- 


rella sp.) for photosynthetic gas exchange. An indi- 
vidual protective garment to prevent the effects of 
decompression has been designed and used success- 
fully in animal flights up to 110 km. without hermetic 
cabins. Protection against cosmic radiation may be 
attained by special shields or garments made of 
fibers with lead or tungsten particles. Disturbances 
of harmless microorganisms within the human body 
are probable, but, as the available scientific data 
show, disturbances of the saprophytic population 
will be counteracted by simultaneous activation of 
the compensatory mechanisms of the body. (C.I.A. 
Scient. Inform. Report, June 3, 1960. pp. 61-64). 


9989 

Tomberg, V. T. 1960 
ULTRASONIC EFFECTS COMPARED WITH BIO- 
LOGICAL MICROWAVE EFFECTS. — In: Medi- 
cal electronics: proceedings of the international 
conference on medical electronics, II (Paris, June 
24-27, 1959), p. 401-407. London: Iliffe & Sons, 
1960. 


Three classes of microwave effects are reviewed: 
ordinary thermal effects, specific thermal effects, 
and electric, non-thermal effects for energies above 
or below 1 W/cm.2, Ultrasonic effects are known 
to be (1) thermal effects; (2) mechanical vibration 
effects often associated with cavitation phenomena, 
and (3) chemical effects, i.e., formation of free 
radicals, luminescent phenomena, etc. Using pres- 
sure-sensitive probes and sensitized thermocouples, 
two energy ranges responsible for thermal and non- 
thermal effects were determined. A high degree of 
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Similarity was found between the physical effects in 
the ultrasonic and microwave fields, which could be 
useful in research and practical applications as well 
as in preventing health hazards. (Author's abstract, 
modified) 


9990 
Trapani, I. L., 1959 


and D, H. Campbell 
PASSIVE ANTIBODY DECAY IN RABBITS UNDER 
COLD OR ALTITUDE STRESS.-—Jour. Applied 
Physiol., 14 (3): 424-426. May 1959. 


Rabbits maintained at an environmental tempera- 
ture of -15° C (5° F) for 10 weeks exhibit an in- 
crease in the decay rate of passively administered 
antibody. Rabbits acclimatized at an altitude of 
12,470 feet for 30 days show little or no change in 
passive antibody decay. Protein turnover in these 
groups of animals is discussed, (Authors' summary) 


9991 
Van Wart, F. D. 1961 


HUMAN FACTORS IN LONG-RANGE AEROSPACE 
FLIGHT. —— Advances Astronaut. Sci., 6: 404-412. 
1961. 


The human-factor results of an 8-hour 36 min- 
ute flight in a B-47 aircraft are described. Some 
aspects of terrestrial-flight simulators and associ- 
ated human factors are related to extraterrestrial 
flight. In particular, human-factor problems of 
comfort and efficiency are compared for a stand- 
ard ejection seat and an experimental long-range 
ejection seat having a dynamic cushion and lumbar 
support pad as special features. Discussions of 
human performance and methods of assessing it 
are included along with data on nutrition, excre- 
tion, and crew performance. (Author's abstract, 
modified) 


9992 
Wang, Y., 1960 


R. J. Marshall, and J. T. Shepherd 
THE EFFECT OF CHANGES IN POSTURE AND OF 
GRADED EXERCISE ON STROKE VOLUME IN 
MAN.—Jour. Clinical Investigation, 39 (7): 1051- 
1061. July 1960. 


Cardiac output, heart rate, and stroke volume 
were measured in four healthy males at rest in the 
supine position, at rest standing, and during exer- 
cise in the upright position. Exercise varied from 
gentle movement of the calf muscles and marking 
time to walking at 4.5 m.p.h. up a treadmill inclined 
12 degrees from the horizontal. The cardiac index 
of subjects at rest in the supine position averaged 
3.5 liters, and the stroke index averaged 54 ml. In 
the standing position, a fall in cardiac output (stroke 
index 32 ml.) and an increase in heart rate were 
observed. Moderate exercise restored the stroke 
index to the level obtained in the resting supine 
position; severe exercise increased the stroke index 
to 59 ml., with a cardiac output of 15-25 liters/min., 
and oxygen consumption of 2,.0-2.8 liters/min. It is 
probable that the apparent discrepancies in previous 
reports of the stroke volume changes occurring 
during exercise were due to variations in the cir- 
cumstances (supine or standing posture) under which 
resting values for stroke volume were obtained 
rather than to inadequate techniques for measuring 
cardiac output. (From the authors' summary) 





9993-9999 
9993 
Ward, J. E. 1959 


SPACE MEDICINE.—Astronautical Sciences Rev., 
1 (3): 22-23. July-Sept. 1959. 


A brief discussion is presented on the launch of 
the Discoverer, animal-carrying satellite, in May 
1959. The food supply provided for the four C-57 
black mice consisted of a gelatine paste containing 
ground peanuts and oatmeal. Blood morphology and 
microhematocrit studies were carried out during 
the pre-flight period to aid in subject selection and 
determination of infection. The principles estab- 
lished for the first time during the pre-flight cap- 
sule assembly and count-down program for an in- 
tegrated data collection, life support assembly, and 
biological holding facility have direct bearing on 
the planning of manned space-port bioastronautics 
facilities. 


9994 
Ward, J. E., 1958 
S. J. Gerathewohl, and G. R. Steinkamp 
SUPERSONIC AND HYPERSONIC HUMAN FLIGHT. 
— Institute of Aeronautical Sciences, Reprint No. 
797, Jan. 27-30, 1958. 
heprinted in: Reports on space medicine—1958. 
School of Aviation Medicine (U.S. Air Force), Ran- 
dolph Air Force Base, Texas. [15] p. [Unnumbered 
Report]. Feb. 1959. 


These physiological stresses of supersonic and 
hypersonic flight are discussed: pilot perception, 
timing, and rhythm; judgment of distance and depth; 
heat and cold tolerance; pressure suits; escape sys- 
tems; tolerance to weightlessness; and feeding prob- 
lems. Studies of the psychological and physiological 
responses to prolonged weightless periods have re- 
vealed no major obstacles to manned space flight. 


9995 

Whillans, M. G. 1960 
BIOSCIENCES RESEARCH AND SPACE PROB- 
LEMS. —— Jour. Roy. Astronomical Soc, Canada 
(Toronto), 54 (5): 211-215. Oct. 1960. 


A brief review is presented of the following 
problems attendant to manned space flight: (1) dis- 
orientation and weightlessness, (2) radiations from 
the Van Allen belts and solar flares, (3) isolation, 
and (4) methods of providing food and oxygen. Re- 
marks are included on some of the proposed so- 
lutions to these problems, Efforts to solve these 
problems have stimulated discussions and research 
into such basic areas as the origin of life, the 
possibility of life on other planets, the relationship 
of biological rhythms to the health and efficiency 
of the human organism, mechanisms of navigation 
in birds and other animals, and possibilities of 
traveling in space in the supercooled or hiberna- 
ting state. 


9996 

White, C. S. 1959 
BIOLOGICAL BLAST EFFECTS, —— Lovelace 
Foundation for Medical Education and Reszarch, 
Albuquerque, N. M. (Contract AT(29-1)-1242): 
issued oy Atomic Energy Commission. Technical 
Service, Washington, D. C. Progress Report no. 
TID-5554, Sept. 1959. i+50 p. 

The scope and nature of biast 2ffects on biologi- 
cal organisms are placed into four categories, and 
tne hazards and injuries of each typ® are ac- 
serided. To further emphasize the danger, the oc- 
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currence of combined injuries from pr2ssure, 
penetrating ard nonpenetrating missiles, and dis- 
placement is discussed and actual experiences 
from tne Texas City Disaster of 1947 are cited. 
Conservative threshold criteria for humar. casual- 
ties from last are adopted, related to “uclear 
weapons of 1 aid 10 megatons yield, surface-det- 
onated at sea level, in terms of overpressur:s, 
ranges, and areas involved. Maximal values of 
overpressure, range, and area are tabulated, Tabu- 
lar data are also presented for "free-ficid"” effects 
of megaton surface bursts which emphasize the 


short ranges for danger from initial ionizing radi- [| 


ation compared with ranges for the several blast 





hazards. The logic of seeking appropriate cover to | 
avoid human casualties from thermal, displacement, | 


missile, and pressure effects is discussed, and the 
associated gain in sveld.ng fvom residual and 
initial radiatior is mentioned, (86 references) 


9997 

White, S. [C.] 1958 
THE PROBLEMS OF MAINTAINING MAN AT 
EXTREME ALTITUDES.—-In: Vistas in 
astronautics, p. 288-290. Ed. by M. Alperin, M. 
Stern, and H. Wooster. N, Y.: Pergamon Press, 
1958, 


Research problems concerning man's response 
to the stress of high-altitude flight center about 
these points: (1) closer application of experiments 
to the real flying situation; (2) the need for more 
data on the cardiovascular and respiratory respon- 
ses to stress and fatigue; (3) better and more 
reliable instruments for measuring physiological 
variables; and (4) the importance of the team 
concept. 

gocs 

Wiswell, O. B. 
THE INFLUENCE OF ALPHA TOCOPHEROL ON 
DENTAL PULP OF RABBITS EXPOSED TO ENVI- 
RONMENTS OF HEAT, COLD, AND HYPOXIA SEP- 
ARATELY AND IN COMBINATION. [Abstract |— An- 
atomical Record, 130 (2): 448. Feb. 1958. 


A micro-anatomic survey was made of the dental 
pulp of the mandibular teeth of rabbits exposed to 
heat (45° C.) or cold (-20° C.) at ground level or at 
a barometric pressure of 349 mm. Hg. An increase 
in the size of pulpal and periodontal blood vessels 
was observed in all groups, but was most marked in 
animals exposed to heat or heat plus hypoxia. The 
effect was decreased by oral supplementation with 
alpha tocopherol for 14 days prior to exposure. It 
is suggested that the dental pain associated with hy- 
poxia may be a result of increased dental pulp pres- 
sure, and that this pain may be minimized by optimal 
amounts of dietary alpha tocopherol. 


9999 
Yang, T. L., 1960 
and E. Endroczi 

THE EFFECT OF WORK PERFORMED IN HYPO- 
THERMIA AND HYPERTHERMIA ON PITUITARY- 
ADRENOCORTICAL FUNCTION. —— Acta physio- 
logica Academiae scientiarum hungaricae (Buda- 
pest), 18 (2): 131-136. 1960. In English. 


Rats were made to swim in water of different 
temperatures in order to study the effect of com- 
plete exhaustion on the corticoid pattern of the 
adrenal venous blood and on hormone synthesis by 
adrenal tissue incubated in vitro. At optimum 
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water temperature, swimming had practically no 
effect on corticosterone content, while swimming 
in water at 18° C. caused its reduction. On the 
other hand, aldosterone content increased marked- 
ly on swimming at 30°, 18°, and 43° C., and 

was highest at the low environmental temperature. 
Compound X, invariably present in adrenal venous 
blood, behaved like corticosterone. (From the 
authors’ summary) 


10000 
Zagriadskii, V. P., 1961 
and N. M. Listova 
[AF TERIMAGES IN FLIGHT ACTIVITY] O posledo- 
vatel'nykh zritel'nykh obrazakh pri letnoi deiatel'- 
nosti. —— Voenno-meditsinskii zhurnal (Moskva), 
1961 (8): 61-64. Aug. 1961. In Russian. 

English translation in: Military Medical Journal, 
1961 (8): 83-87. Washington: U. S. Joint Pub. Re- 
search Serv., no. 11298 (1374-N), Nov. 30, 1961. 
(Available from Office of Technical Services, U. S. 
Dept. Commerce) 


Visual afterimages were produced by having the 
dark-adapted subject look at a black square against 
a white background for 15 seconds. Then the 
square was withdrawn and the subject reported any 
afterimages appearing on the white background. 
The appearance or disappearance of an afterimage 
was registered by pressing a key. The results 
were analyzed in regard to latent period, number 
of images, duration of the first image, and total 
duration of afterimages. The experiments were 
conducted on 49 flight days with 14 fliers before 
flights, 30-40 min, after flights, and on 17 control 
days at the same times. Slight flight loads did not 
produce any marked deviations from the control 
days, but moderate flight loads associated with 
complaints of fatigue resulted in a reduced number 
of afterimages, decreased latency, and markedly de- 
creased duration. These characteristics persisted 
upon retesting of some pilots in the morning after 
a moderate flight load. Stable individual differences 
were noted. 


b. Acceleration 


10001 
Adey, W. R., 1931 

J. D. French, R. T. Kado, D. F. Lindsley, 

D. O. Walter, R. Wendt, and W. D. Winters 
EEG RECORDS FROM CORTICAL AND DEEP 
BRAIN STRUCTURES DURING CENTRIFUGAL 
AND VIBRATIONAL ACCELERATIONS IN CATS 
AND MONKEYS. — IRE Trans. Bio-Med. Elec- 
tronics, BME-8 (3): 182-188. July 1961. 

Electroencephalographic records have been taken 
from deep regions of the brains of cats and mon- 
keys with chronically implanted electrodes during 
centrifugal and shaking accelerations comparable 
to booster forces. Histological and X-ray controls 
have indicated that displacement of the electrodes 
does not occur, and that damage to brain tissue is 
comparable with nonaccelerated animals. A tran- 
sistorized EEG amplifier suitable for recording in 
satellite biopack environments has been developed. 
In centrifuge tests, transverse accelerations up to 
8 g were associated with rhythmic "arousal" 
patterns of slow waves in hippocampal regions of 
the temporal lobe during increasing or decreasing 
acceleration. Longitudinal accelerations between 5 


and 6 g produced blackouts after 30 to 40 seconds, 
with flattening of EEG records, and frequently with 
induction of epileptic seizure activity in temporal- 
lobe leads. Shaking tests suggested that vibrational 
acceleration may \%e associated with the intermit- 
tent "driving" of the cerebral rhythms, in a fash- 
ion resembling photic driving, at shaking rates 
from 11 to 15 c.p.s., and from 22 to 30 c.p.s. 
(Authors' summary) 


10002 
Babushkin, V. I., 1961 
P. K. Isakov, V. B. Malkin, and V. V. Usachev 
[SOME CHANGES IN THE HIGHER NERVOUS AC- 
TIVITY DURING ACCELERATION] Nekotorve iz- 
meneniia so storony vysshei nervnoi deiatel'nosti 
pri uskoreniiakh. —— Voenno-meditsinskii zhurnal 
(Moskva), 1961 (6): 54-58. 1961. In Russian. 
English translation in: Military Medical Journal, 
1961 (6): 82-88. Washington: U. S. Joint Pub. Re- 
search Serv., no. 10328 (1374-N), Oct. 5, 1961. 
(Available from Office of Technical Services, U. S. 
Dept. Commerce) 


Conditioned motor reflexes to light and sound 
stimuli were studied in five subjects during radial 
acceleration on a centrifuge. Acceleration between 
3 and 4 g increased the latencies of the conditioned 
motor responses to both visual and sound stim- 
uli. Some adaptation was noted with repeated ex- 
posure. Under accelerations of 5 to 6 g the reac- 
tion time to sound stimuli was increased only 
slightly, while reaction to light stimuli was either 
markedly delayed or entirely abolished in states of 
"blackout" or "greyout". A second series of in- 
vestigations studied the effect of acceleration on 
motor acts simulating operating movements of the 
pilot. Changes in motor performance were found to 
be related to the magnitude of acceleration and the 
plane of movement. The most pronounced increase 
in motor time was seen in movements opposite the 
direction of the centrifugal force. Use of an anti-g 
suit resulted in a lesser increase of motor reac- 
tion time to both light and sound stimuli and also 
operating movements, probably due to the preser- 
vation of the cerebral circulation and adequate 
retinal blood supply. 


10003 
Babushkin, V. I., 1958 

P. K, Isakov, V. B. Malkin, and V. V. Usachev 
[INVESTIGATION OF THE BIOELECTRICAL AC- 
TIVITY OF SKELETAL MUSCLES IN MAN SUB- 
JECTED TO RADIAL ACCELERATION] Izuchenie 
bioelektricheskoi aktivnosti skeletnoi muskulatury 
u cheloveka pri deistvii radial'nykh uskorenii,— 
Fiziologicheskii zhurnal SSSR (Moskva), 44 (1): 10- 
13. Jan. 1958. In Russian. 

English translation: AN INVESTIGATION ON THE 
BIOELECTRIC ACTIVITY OF SKELETAL MUSCLE 
IN MAN EXPOSED TO RADIAL ACCELERATION, — 
Sechenov Physiol. Jour. USSR (New York), 44 (1-4): 
4-10. Dec. 1958. 


Ten subjects were exposed to positive accelera- 
tions on a centrifuge for brief periods. Prior to, 
during, and after the exposure recordings were 
made of blood pressure, respiration, and pulse 
rate. Electromyograms obtained from various 
muscles showed that the radial acceleration caused 
a pronounced increase in the bioelectrical activity. 
A distinct increase in the amplitude was noted at 
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2-2.5 g for muscles of the abdomen and the lower 
extremities. The increase of the activity of inter- 
costal muscles began at 3 g. When pressure suits 
were used, a sharp decline of the electrical activ- 
ity was observed, and in some cases it ceased 
completely. 


10004 
Babushkin, V. L., 1958 

P, K. Isakov, V. B. Malin, and V. V. Usachev 
[RESPIRATION AND GASEOUS METABOLISM IN 
MAN SUBJECTED TO RADIAL ACCELERATION] 
Dykhanie i gazoobmen u cheloveka pri deistvii 
radial'nykh uskorenii.-—- Fiziologicheskii zhurnal 
SSSR (Moskva), 44 (4): 342-347. April 1958. In 
Russian, with English summary (p. 347). 

English translation: RESPIRATION AND GAS- 
EOUS EXCHANGE IN MAN SUBJECTED TO RADIAL 
ACCELERATION. —Sechenov Physiol. Jour. 
U.S.S.R. (New York), 44 (1-4): 308-314. Dec. 1958. 

Five subjects were rotated on a centrifuge for 
periods of 1-3 min, with the pressure suits on, 
and without pressure suit protection. The pulmo- 
nary ventilation was determined in each test before, 
during, and after rotation. Centrifugation resulted 
in an increase of pulmonary ventilation, oxygen 
consumption, and COg release. There was an in- 
terrelation between these changes and the compen- 
sation reactions (mainly an increase in muscle to- 
nus). A marked decrease of energy expenditure 
occurred when the pressure suits were used. 


10005 

Barer, A. S. 1958 
THE EFFECT OF CENTRIPETAL ACCELERATION 
ON THE CONTENT OF ACETYLCHOLINE, 
ADRENALIN, ADRENALIN-LIKE SUBSTANCES, 
POTASSIUM AND SODIUM IN THE BLOOD OF 
ANIMALS.—Bull. Exper. Biol. and Med., 46 (7): 
819-823. July 1958. 


Measurements were made of the blood con- 
centrations of acetylcholine, adrenaline-like 
substances, potassium, and sodium in rats and 
dogs after radial accelerations of 4-10 g. Head- 
tail and tail-head accelerations produced an in- 
crease in the adrenaline-like substances of the 
blood, with disappearance of free adrenaline after 
accelerations of 7-10 g for 1 minute. Acetyl- 
choline content was slightly increased by an ac- 
celeration of 4 g for 15-30 seconds, and decreased 
by accelerations of 10 g. Transverse acceleration 
had no significant effect on blood acetylcholine. 
The sodium content of the blood was slightly de- 
creased by 10 g acceleration for 1 minute, while 
blood potassium was increased. Repeated daily 
exposures to high acceleration resulted in a con- 
siderable fall in adrenaline-like substances, 
vacuolar degeneration of cells, and thickening of 
the vascular walls. The changes suggest partici- 
pation of the sympathetic-adrenal system in the 
mechanism of reaction to acceleration. 


10006 
Barer, A. S., 1960 
and E, V. Iakovleva 

(THE EFFECT OF CENTRIPETAL ACCELERA- 
TIONS UPON SODIUM AND POTASSIUM ION LEV- 
ELS IN URINE AND SALIVA] Vliianie tsentro- 
stremi-tel'nykh uskorenii na soderzhanie ionov 
natriia i kaliia v moche i sliune. Voprosy 
meditsinskoi khimii (Moskva), 6 (6): 615-618. Nov. - 
Dec, 1960. In Russian, with English summary (p. 618). 
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Sodium and potassium ion levels in urine and 
Saliva before and after repeated exposure to posi- 
tive acceleration (head to seat) were studied by 
flame photometry. The sodium ion concentration 
tended to decrease and the potassium ion concen- 
tration to increase under the acceleration stress, 
These changes were more pronounced in individuals 
with low acceleration tolerance. 


10007 
Barr, P.-O., 1959 


H. Bjurstedt, and J, C. G. Coleridge 
BLOOD GAS CHANGES IN THE ANESTHETIZED DOG 
DURING PROLONGED EXPOSURE TO POSITIVE Ra- 
DIAL ACCELERATION. —Acta physiologica scandi- 
navica (Stockholm), 47 (1): 16-27. 1959, 

Anesthetized dogs were exposed to increased grav- 
itational stress in the head-to-tail direciion while 
arterial oxygen saturation and acid-base balance 
changes were studied, Simultaneous, direct, and coi- 
tinuous recordings were made of arterial oxygen sat- 
uration and pH as well as respiratory n.inute volume 
in centrifuge runs. Application of moderate g forces 
over several minutes produced severe hypoxemia al- 
though 100° oxygen was breathed and hyperventilation 
was present, indicating a great alveolar-arterial ox- 
ygen difference, and accordingly, a large intrapulmo- 
nary shunt. (Authors' abstract) 


10008 
Barr, P.-O., 1959 


H. Bjurstedt, and J. C. G. Coleridge 
REFLEX CONTROL OF RESPIRATION IN THE AN- 
ESTHETIZED DOG DURING PROLONGED EXPO- 
SURE TO POSITIVE RADIAL ACCELERATION, — 
Acta physiologica scandinavica (Stockholm), 47 (1): 
1-15. 1959. 

The ventilatory response of anesthetized dogs to 
accelerative forces in the head-to-tail direction was 
investigated using a large centrifuge. An initial ap- 
nea was observed, which could be prevented by ab- 
dominal counterpressure or bilateral vagotomy. 
Hyperventilation sometimes followed the apnea and 
predominated when the vagi had been cut prior to the 
exposure. Evidence was obtained for a pulmonary 
stretch reflex origin of the apnea, and for a pre- 
dominantly chemoreflex drive, resulting from re- 
duced flow through the carotid bodies, when hyper- 
ventilation occurred. Thus, reflexogenic control 
of respiration was prepotent during gravitational 
stress, whether manifested by inhibition or stimu- 
lation of respiration. (Authors' abstract) 


10009 
Barr, P. O., 1958 


H. Bjurstedt, and J. C. G. Coleridge 
RESPIRATORY CHANGES IN THE ANESTHE- 
TIZED DOG DURING PROLONGED POSITIVE 
ACCELERATION.—Jour. Physiol. (London), 142 
(2): 60 p. July 14, 1958. 


The effects of positive acceleration on ventila- 
tion were studied in anesthetized dogs by analyzing 
simultaneous recordings (for periods up to 5 min.) 
of respiratory minute volume, thoracic and ab- 
dominal respiratory movements, arterial blood 
pressure at the level of the carotid sinus, and 
arterial pH and arterial oxygen saturation. An 
anesthetized dog was subjected in the supine posi- 
tion to gravitational forces in a centrifuge of 24 ft. 
radius. The long axis of the animal's body was 
parallel to the radius of rotation. and the head was 
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directed towards the center of rotation. When 
breathing air, initial apnea was always observed. 

A pressure cuff (applied to the abdomen) or bilateral 
vagotomy resulted in a reduction or abolishment 

of the initial apnea. Oxygen breathing prolonged 
apnea. Initial apnea was attributed to activation 

of the Hering-Breuer reflex mechanism caused by 
stretching pulmonary receptors when the diaphragm 
was caudally displaced by acceleration. Respiratory 
changes after the initial apnea seemed to depend 

on the extent of arterial blood pressure fall at the 
level of the carotid sinus, since vagotomy produced 
marked hyperventilation and bilateral denervation 

of the carotid sinus prevented hyperventilation. 


10010 

Bates, G. 1961 
A BIBLIOGRAPHIC INDEX FOR CATALOGING THE 
ACCELERATION LITERATURE. In: Human ac- 
celeration studies, p. 1-6. National Academy of 
Sciences-National Research Council, Washington, 
D. C. Publication no. 913, 1961. 

The large volume of literature on acceleration 
research now available, with more being generated 
at an ever-increasing rate, makes it desirable for 
such information to be indexed and cataloged in a 
uniform manner. As a solution to that problem, an 
index system consisting of two sections is pre- 
sented which is designed to satisfy both the medi- 
cal researcher and the engineer scientist, both di- 
rectly concerned with problems of manned flight 
but from different approaches. The first section of 
the index indicates the type of acceleration loading 
and is utilized in research; the second is primarily 
concerned with the effects of acceleration on living 
subjects. To illustrate its application, abstracts of 
three papers on acceleration research and their 
coding by this system are presented. 





10011 

Beckh, H. J. von 
FLIGHT EXPERIMENTS ABOUT HUMAN REAC- 
TIONS TO ACCELERATIONS WHICH ARE FOL- 
LOWED OR PRECEDED BY WEIGHTLESSNESS.— 
In: International astronautical Congress, [Xth 
(Amsterdam, 1958), Proceedings, vol. 2, p. 507-525. 
Wien: Springer, 1959. 


1959 


Flight experiments were conducted in jet aircraft 
which simulated pre-weightlessness and post-weight- 
lessness acceleration (expected in manned space or 
orbital flight). By pullouts and tight diving spirals, 
subjects were exposed to positive accelerations of up 
to 6.5 g for up to one minute. Blackout was produced 
in several instances. The acceleration stress was 
preceded or followed by Keplerian subgravity tra- 
jectories. These alterations of acceleration and the 
weightless state decrease the acceleration tolerance 
of the subject and the efficiency of the physiological 
recovery mechanisms. The implications for planning 
of manned space flight are that (1) thrust values and 
re-entry profiles must take the lower acceleration- 
tolerance into consideration, and (2) adequate g pro- 
tection must be designed for the pilot, to prevent 
dangerous effects of unavoidable high accelerations. 
(Author's abstract, modified) 


10012 

Beckh, H. J. von 1959 
HUMAN REACTIONS DURING FLIGHT TO ACCEL- 
ERATION PRECEDED BY OR FOLLOWED BY 
WEIGHT LESSNESS, —Aerospace Med., 30 (6): 391- 
409. June 1959. 
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A brief review of earlier studies on the physiolog- 
ical effects of weightlessness is given. In 51 mis- 
sions of more than 200 weightlessness and accelera- 
tion flight patterns, eleven subjects were exposed to 
pre-weightlessness and post-weightlessness 
accelerations. The subjects experienced higher 
strain when they were exposed to a g load immediately 
after the weightless state. Defects of circulation, 
muscular effectiveness, vision, and conscious judg- 
ment occurred. It is determined that alternation of 
weightlessness and acceleration results in decreased 
acceleration tolerance and efficiency of physiological 
recovery mechanisms. The implications for planning 
manned space flights are: (1) the lower acceleration 
tolerance should be considered in the thrust values 
and re-entry profiles, and (2) adequate g protection 
must be designed for the pilot to prevent dangerous 
effects of high acceleration. (24 references) 


10013 
Beckh, H. J. von 


1960 
MULTI-DIRECTIONAL G-PROTECTION DURING 
EXPERIMENTAL SLED RUNS.—In: International 
Astronautics Congress Xth (London, 1959), Proceed- 
ings, vol. 2, p. 671-682. Wien: Springer, 1960. 


During re-entry, impact landing, and emergency 
separations of the life compartment high g loads can 
be expected. By malfunctioning of guidance systems 
they could become excessive. An important contribu- 
tion to g protections would be made if the g loads 
were not acting on the vulnerable parallel-to-spine 
axis. The anti-g capsule and platform described and 
tested in this article show that this kind of protection 
would be possible, but further experiments with pri- 
mates and men are necessary. The incidence of lab- 
yrinthine phenomena due to the short but fast rota- 
tory movements should be elucidated in human 
experiments. (Author's conclusions, modified) 


10014 
Beckman, E. L., 1961 


T. D. Duane, and K. R. Coburn 
LIMITATION OF OCULAR MOTILITY AND PU- 
PILLARY DILATATION IN HUMANS DUE TO POSI- 
TIVE ACCELERATION. —— Naval Air Development 
Center. Aviation Medical Acceleration Lab., Johns- 
ville, Pa. (Subtask MR005.13-0005.8, Report no. 1) 
Report no. NADC-MA-6140, Dec. 12, 1961. iv+11 
p. 

In a search for a reproducible and objective 
endpoint for measurement of reaction to positive 
acceleration, it was observed that volitional ocular 
motility disappeared at approximately the same 
magnitude of acceleration that produced a loss of 
peripheral vision. Further studies on trained cen- 
trifuge subjects disclosed that they could, with 
greater volition, rotate their eyes after losing 
peripheral vision but in an ataxic manner. The 
optokinetic reflex seemed to disappear concomitant- 
ly with limitation of ocular motility. The ability to 
follow a moving target was also lost after periph- 
eral vision failed. Progressive pupillary dilatation 
was observed, beginning at the time that the periph- 
eral vision was lost and became maximal after 
central vision failed. The above phenomena were 
also tested while 30-35 mm. Hg negative pressure 
was applied over the eyes by use of a modified 
underwater swimmer's mask. With this technique, 
vision after blackout (loss of central and periph- 
eral vision) during acceleration was restored al- 
most to normal along with the volitional eye move- 
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ments, the optokinetic reflex, and the target follow- 
ing reflex. The pupils, however, remained dilated. 
It is concluded that there is a cerebral cortical 
dysfunction which occurs during exposure to posi- 
tive acceleration at levels which cause "blackout", 
in addition to the commonly acknowledged retinal 
failure. (Authors' summary, modified) 


10015 
Benson, A. J., 

and T. C. D. Whiteside 
THE EFFECT OF LINEAR ACCELERATION ON 
THE RESPONSE TO ANGULAR ACCELERATION 
IN MAN [Abstract]. —— Jour. Physiol. (London), 
156 (1): 6P-7P. April 1961. 

Eight subjects each experienced four runs (two 
near the center and two at the end) on a human 
centrifuge wherein a reproducible rotational stimu- 
lus could be combined with different linear accel- 
erations. It was observed that angular velocity of 
the slow phase of horizontal nystagmus rose during 
angular acceleration, then decayed exponentially. 
For this decay the regression equation was cal- 
culated for each angular stimulus. The rate of de- 
cay of the nystagmus was significantly increased 
only in the presence of high linear acceleration 
(3.1 g). Possible explanations of this reduced re- 
sponse are presented briefly. 


1961 


10016 
Berman, M. L. 1959 


QUANTITATIVE ESTIMATION OF URINARY ME- 
TABOLITE OF ADRENALINE AND NORADRENALINE 
AS POSSIBLE INDICATION OF TOLERANCE TO 
GRAVITATIONAL STRESS.—Aerospace Med., 30 
(8): 580-584. Aug. 1959. 


Using two dimensional paper partition chromatog - 
raphy, a quantitative estimation of the urinary output 
of 3-methoxy-4-hydroxy-D-mandelic acid, a major 
catabolite of both adrenaline and noradrenaline, was 
determined in six human subjects before, during, and 
after exposure to 6 g forward acceleration for three 
minutes. Just prior to acceleration, there was a 
274% increase in output rate, and during acceleration 
there was an average increase of 1128%. Excretion 
rate of the catabolite dropped after acceleration. The 
results indicate a correlation between the output of 
this metabolite and acceleration. During the same 
periods, the changes in creatinine excretion were not 
significant, indicating that the changes in rate of out- 
put of the catabolite are independent of glomerular 
filtration rate. (Author's summary, modified) 


10017 

Besco, R. O. 1961 
THE EFFECTS OF COCKPIT VERTICAL ACCEL- 
ERATIONS ON A SIMPLE PILOTED TRACKING 
TASK. —— Human Factors, 3 (4): 229-236. Dec. 
1961. 

Four subjects performed a compensatory track- 
ing task of aircraft pitch attitude in the Pilot Op- 
erated Dynamic Flight Simulator of the North 
American Aviation Co. under conditions of no mo- 
tion, aircraft response motion only, aircraft re- 
sponse plus low turbulence or high turbulence, 
three frequencies of command signals, three am- 
plitudes of command signals, and two replications. 
It was found that linear acceleration with simula- 
tor cockpit motion enhances tracking ability, while 
motion extraneous to control movement, if intro- 
duced into cockpit motion, degrades tracking per- 
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formance. As amplitude and frequency of command 
signals increase, the error increases, It is recom- 
mended that linear accelerations be used for the | 
development of aircraft display and control systems | 
when the aircraft has a high maneuvering require- | 
ment or a flexible fuselage. 


10018 

Binet, L. 1971 
[BRONCHIAL RESISTANCE DURING TRANSVERSE 
ACCELERATION] Les résistances bronchiques au 
cours des accélérations transverses. —— Comptes 
rendus de l|'Académie des sciences (Paris), 252 (23); 
3652-3654. June 5, 1961. In French. 


An experiment on a human centrifuge demon- 
strated that transverse accelerations do not cause 
a compression of the respiratory passages com- 
parable to that which occurs during negative pres- 
sure breathing. Five normal subjects were ex- 
posed to 1 to 5 g accelerations, and their bronchi- 
al resistances were plotted against the g forces. 
Compression of the thorax and abdomen was ob- 
served; however, compression of the bronchi was 
either absent or very minor. It is concluded that 
these supposedly similar effects are different, 
the former occurring during transverse accelera- 
tion and the latter during negative pressure breath- 
ing. 


10019 
Bjurstedt, H., 

L. E,. Hansson, and G. Strém 
ELECTROCARDIOGRAPHIC, HEART-RATE AND 
SUBJECTIVE RESPONSES TO PROLONGED GRAVI- 
TATIONAL STRESS AND THEIR RELATION TO SOME 
DIMENSIONAL AND FUNCTIONAL PARAMETERS 
OF THE CIRCULATORY SYSTEM.-——Acta physiologi- 
ca Scandinavica (Stockholm), 47 (2-3): 97-108. 1959. 

Heart-rate and electrocardiographic (ECG) re- 
sponses were studied in 16 healthy subjects during 
and up to 6 minutes exposure to 3-3.5 g in a human 
centrifuge. The subjective g tolerance (resistance to 
dimming or loss of vision) was determined in rela- 
tion to various circulatory functional and dimensional 
parameters. The ECG did not show any remarkable 
alteration during or after the runs. Subjective g tol- 
erance was correlated to orthostatic heart-rate (pro- 
duced by normal gravity) but not to heart-rate re- 
sponse under increased gravitational stress, physical 
working capacity, heart volume in the horizontal or 
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vertical body position, or total hemoglobin. (Authors' 
abstract) 

10020 

Black-Schaffer, B., 1960 


and G. T. Hensley 
PROTECTION AGAINST ACCELERATION BY 
IMMERSION DURING HYPOTHERMIC SUSPENDED 
ANIMATION.—A. M. A. Arch. Pathol., 69 (5): 
499-505. May 1960. 


When baby mice 8-12 days old in hypothermic 
suspended animation are centrifuged, the mechan- 
ical effects of acceleration upon the tissues are 
readily separated from the effects upon function, 
such as respiration, cardiovascular dynamics, and 
metabolism. Under these circumstances the 
highly effective protection against acceleration by 
immersion, to the limits of the apparatus used 
(ca. 2,700 g), are readily demonstrated. Immersion 
during acceleration introduces a new mechanical 
factor, hydrostatic pressure. Temperature changes 
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may under given conditions reinforce or reduce 
the physiologic effects of pressure. Under the 
experimental conditions, a pressure of approxi- 
mately 10 kg/cm. at 4 to 8° C. is successfully 
tolerated up to 10 min. When this is prolonged for 
15 or more minutes, it is lethal. It is shown that, 
when immersed, the mice can be protected against 
an accelerative stress, which, when translated 
into rectilinear velocity, would, at the end of 15 
min. impart a constant speed of about 23,500 km. 
per second (14,500 miles/sec.). At such constant 
velocity a relativistic time dilation of 1% would 
occur. (Authors' summary and conclusion) 


10021 
Black-Shaffer, B., 

G. T. Hensley, and L. R. Simson 
PROTECTION OF THE ADULT MOUSE AGAINST 
1800 G ACCELERATION BY HYPOTHERMIC 
IMMERSION.—Aerospace Med., 32 (12): 1119-1126. 
Dec. 1961. 


Deep hypothermia, combined with immersion, 
can protect adult mice against 15 minutes of 1800 g. 
Because the mouse .s an obligate nasal breather, 
obstruction of the small caliber nasal passage by 
blood and mucus plugs causes death after revival. 
Despite this hazard, one mouse recovered and sur- 
vived 15 months after an 1800 g spin of 10 
minutes' duration. (Authors' summary) 


1961 


10022 

Blanchard, W. G. 1961 
THE EFFECTS OF FORWARD ACCELERATION ON 
RESPIRATION. In: Bio-assay techniques for 
human centrifuges and physiological effects of accel- 
eration, p. 96-100. Edited by P. Bergeret. New York, 
etc.: Pergamon Press, 1961. 





Respiratory difficulties have previously limited 
human tolerance to prolonged transverse accelera- 
tion. Various aspects of the respiratory abnormal- 
ities engendered by headward and transverse accel- 
eration were studied, including a study of ventilatory 
mechanics, oxygen consumption, and alveolar venti- 
lation. Quantitative measurements were made of the 
degree of respiratory impairment, and a roentgeno- 
graphic study was made of the abnormal intrathoracic 
organ relationships. In summary, the added effort 
necessary to move the chest wall and diaphragm dur- 
ing acceleration results in breathing with a reduced 
tidal volume. To maintain minute volume, an in- 
crease in ventilatory rate is necessary. Both these 
factors increase the work of respiration and hence 
the oxygen requirement of the subject. In addition, 
there may be increased metabolic demands from 
other parts of the organism induced by muscle ten- 
sion, increased cardiovascular work, and anxiety. 
All these factors undoubtedly operate to increase the 
use of oxygen by the organism, which then causes a 
further increase in the minute volume requirement. 


10023 
Bondurant, S., 1958 

W. G. Blanchard, N. P. Clarke, and F. Moore 
EFFECT OF WATER IMMERSION ON HUMAN 
TOLERANCE TO FORWARD AND BACKWARD 
ACCELERATION.—Jour. Aviation Med., 29 (12): 
872-878. Dec. 1958. 

Experiments were conducted to evaluate the 
protective effect of immersion in water during 
acceleration in the supine, prone, and semi-supine 
positions. Subjects were enclosed in a semi- 
anthropomorphic water tank, and breathed air 
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from a high-pressure tank through a face mask. 
Immersion resulted in no change in the duration 
or magnitude of tolerance to forward (supine) 
acceleration. Tolerance was usually limited at 

5 g by chest pain similar to that encountered in 
acceleration without immersion. During back- 
ward (prone) acceleration, tolerance was limited 
at 8-10 g by dyspnea and chest pain. When the 
spine was tilted at an angle of 35” in the direction 
of acceleration, tolerance times for accelerations 
of 6 to 14 g were twice as long as those without 
immersion. Tolerance was limited by chest pain 
and dyspnea, possibly caused by prolonged positive 
pressure breathing, decreased elasticity of the 
lungs, or unequal pressure in the thorax. Blackout 
was occasionally observed with a full face mask, 
probably because of an imbalance between intra- 
thoracic pressure, hydrostatic pressure acting on 
the body, and mask pressure. It is suggested that 
the increased acceleration tolerance of semi-supine 
immersed subjects may be due to the anti-g suit 
(counterpressure) effect of water and artificial 
support of respiration as well as to the buoyancy 
of the water. 


10024 
Bondurant, S., 
N. P. Clarke, W. G. Blanchard, H. Miller, 
R. R. Hessberg, and E. P. Hiatt 
HUMAN TOLERANCE TO SOME OF THE AC- 
CELERATIONS ANTICIPATED IN SPACE FLIGHT. — 
U. S. Armed Forces Med. Jour., 9 (8): 1093-11-5. 
Aug. 1958. 


Acceleration of the magnitude and duration 
anticipated in space flight is best tolerated with 
the body positioned so that the forces act trans- 
versely in a chest-to-back or back-to-chest 
direction. The optimal body position for exit 
appears to be a seated position with a 20° inclina- 
tion of the trunk in the direction of acceleration, 
with the legs fully flexed (seated, forward-facing). 
Three-stage accelerations sufficient to reach 
orbital velocity, with peaks of either 8, 10, or 12 g, 
are tolerable in this position. In a semi-supine 
position, acceleration peaks to 10 g are tolerated. 
Some of the patterns of the deceleration of re-entry 
can be tolerated in the seated, forward-facing 
position with the aid of an effective restraint sys- 
tem. Tolerance would be only slightly improved 
by rotating the subject to face aft during re-entry. 
Accelerations of less than 4 g are tolerable in 
either chest-to-back, back-to-chest, or foot-to-head 
direction for long enough to exceed escape velocity. 
Prolonged low g acceleration patterns, while not 
feasible with current propulsion systems, have the 
potential advantage of enabling man to reach very 
high velocity and to retain a degree of mobility 
sufficient to perform limited control functions 
during the boost phase. Immersion of the entire 
subject in water enables the attainment of double 
the tolerance reached in any other way. (From the 
authors’ summary) 


10025 
Bondurant, S., 

and W. A. Finney 
THE SPATIAL VECTORCARDIOGRAM DURING 
ACCELERATION.—Jour. Aviation Med., 29 (10): 
758-762. Oct. 1958. 

Centrifuge experiments were conducted to in- 
vestigate changes in the spatial vectorcardiogram 
during varying patterns of positive, negative, and 
transverse acceleration. Positive acceleration 
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was found to produce an increase in heart rate up 

to 140-160 beats/minute at 4.5 g, and an exag- 
geration of the normal respiratory shift in the 

QRS loop. No consistent change in the orientation 
of the QRS or T loops was observed, but an increase 
in the angle between the loops, and occasional 

open QRS loops occurred in some subjects. Auric- 
ular and ventricular extrasystoles were occasion- 
ally observed. Changes in the rate of acceleration, 
or use of an anti-g suit had no effect on the spatial 
vectorcardiogram. Semi-supine chest-to-back and 
prone back-to-chest acceleration produced 
moderate tachycardia, rare extrasystoles, and 
inconsistent minor shifts in the QRS and T loops. 
Seated back-to-chest acceleration caused a more 
pronounced tachycardia, reaching a rate of 180-190 
at acceleration levels of 8-12 g. Negative accelera- 
tion produced bradycardia and occasional 3- to 5- 
second sinus pauses, with no essential changes in 
the QRS or T loops. 


10026 


Brown, John L, 1960 
ACCELERATION AND MOTOR PERFORMANCE, 
— Human Factors, 2 (4): 175-185. Nov. 1960. 


Experiments concerning the effects of accelera- 
tion on motor performance are discussed in a 
sequence which illustrates the evolution of re- 
search techniques in recent years. In the simplest 
of these techniques, performance is evaluated dur- 
ing or immediately following exposure to pre- 
programmed acceleration time histories. A more 
complex technique involves the study of interaction 
of subject performance with the pattern of accel- 
eration experienced. Accelerations are actually 
controlled by subject performance by means of an 
analog computer control system. Certain limita- 
tions of centrifuge simulations are discussed. 
(Author's abstract) (27 references) 


10027 


Brown, John L., 1958 
and C. C. Collins 
AIR-TO-AIR TRACK!NG DURING CLOSED-LOOP 
CENTRIFUGE OPERATION.——Naval Air Develop- 
ment Center. Aviation Medical Acceleration Lab., 
Johnsville, Pa. (Project no. NM 18 01 12.1, Report 
no. 1). Report no. NADC-MA-5803, March 10, 1958. 
v+20 p. AD 159 716 
Also published in: Jour. Aviation Med., 29 (11): 
794-804. Nov. 1958. 


The Navy centrifuge was converted to a flight 
simulator to provide a method for the study of the 
interaction between pilot performance and accelera- 
tion. Flight instruments and controls were installed 
in the gondola of the centrifuge which effected control 
of centrifuge motions (rotation of the gondola and ro- 
tation of the arm) by an analog computer. Five sub- 
jects were required to fly the simulator in a coordi- 
nated fashion (minimal lateral acceleration) while 
centering a moving target on a simulated radar scope. 
All subjects were observed to perform better in 
vertical tracking when the centrifuge was at rest than 
during acceleration up to 2.5 g, but no significant 
difference was observed in horizontal tracking. Di- 
rection of rotation of the centrifuge had no effect on 
tracking performance. Flight coordination was con- 
siderably improved when the centrifuge was in mo- 
tion. It is concluded that acceleration patterns 
appropriate to a given flight simulation problem re- 
sult in a decrement in tracking performance. 
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10028 
Brown, J. L. 1959 


THE BIO-DYNAMICS OF LAUNCH AND REENTRY. 
—Naval Research Rev. (Washington), 1959 (May): 8- 
15. 


It has been demonstrated that, as a passenger, man 
can tolerate the acceleration and vibration stresses 
which may be encountered in flight to and from space 
if he is provided with adequate mechanical support 
and restraining equipment, and if adequate design and 
damping are employed in constructing the vehicle. 
Little is knownabout man's motor performance capa- 
bilities under the above-mentioned conditions, how- 
ever. Fluctuations of acceleration will vary the ef- 
fective weight of the pilot's arms and hands and may 
result in inadvertent movements of the controls. With 
each change the range of frequencies over which his 
muscles can be expected to exert control will undoubt- 
edly change and so will the optimum characteristics 
of the controls he is operating. It is recommended 
that efforts should be increased in the systematic 
study of the dynamic relations between a pilot and his 
controls in order to determine the frequency response 
characteristics of his limbs in various positions under 
different conditions of acceleration. 


10029 
Brown, John L., 1958 


and R. E. Burke 
THE EFFECT OF POSITIVE ACCELERATION ON 
VISUAL REACTION 1IME.—Jour. Aviation Med., 29 
(1): 48-58. Jan. 1958. 


The time required to react to light stimuli pre- 
sented in the far or near retinal periphery at lumi- 
nances of 4560 and 0.025 millilamberts was measured 
in two subjects during 10-second positive accelera- 
tions at increasing levels above 2.9 g. Acceleration 
was found to produce a significant increase in reac- 
tion time only during the second half of the acceler- 
ation period. The increase in reaction time was 
greater with the lower test luminance, but was not 
affected by test distance from the fovea. The accel- 
eration tolerance level at which subjects failed to 
respond to signals within 1.5 seconds after their on- 
set was significantly greater for the higher luminance 
level and the nearer test position. Subjective visual 
effects included dimming of the test lights, loss of 
discrimination of the form of the test light, and ap- 
parent extinction of a focal light before the loss of the 
test light at the higher luminance level. 


10030 
Browne, M., K., 1959 


and J, T, Fitzsimons 
ELECTROCARDIOGRAPHIC CHANGES DURING 
POSITIVE ACCELERATION.— British Heart 
Journal (London), 21 (1): 23-30. Jan, 1959. 


The results of 366 centrifuge runs on 53 subjects 
were analyzed for changes in pulse rate, alterations 
in cardiographic pattern, and variation in the mean 
instantaneous electrical axis, Subjects were ex- 
posed to positive accelerative forces of 3, 3.5, and 
4g. During acceleration, the pulse rate increased. 
Subjects not used to centrifugal acceleration showed 
greater increases at 3 g in comparison to experi- 
enced subjects. At higher g this difference disap- 
peared, Possible causes for increase in pulse rate 
may be due to the decrease in blood pressure in the 
carotid sinus which precedes the maximum increase 
in heart rate, or to the adrenal medullary response 
to stress, Under positive g, the electrocardiogram 
showed certain changes which are mostly attributable 
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to alterations in the electrical axis and pulse rate. 
The changes were never striking and in most sub- 
jects respiration caused greater changes than posi- 
tive acceleration. 


10031 
Browne, M. K., 1961 
and P. Howard 
SOME OBSERVATIONS ON THE EEG DURING 
CENTRIFUGAL ACCELERATION. —lIn: Cerebral 
anoxia and the electroencephalogram, p. 223-4. 
Springfield, Illinois: Charles C Thomas, 1961. 


Electroencephalographic (EEG) tracings were 
recorded during a series of experiments in which 
g was applied at a constant rate of 0.1 g/sec. 
until blackout or unconsciousness occurred. No 
characteristic changes in EEG were found to be 
associated with greyout or blackout. Simultaneous 
recordings of arterial blood pressure taken from 
the radial artery supported at eye level showed 
that unconsciousness occurred 4-6 sec. after the 
arterial blood pressure reached zero. In those 
subjects which went on to unconsciousness, there 
was a slowing of the EEG resulting in slow (1-3 
c.p.s.) high-voltage (70-130 microvolts) waves which 
appeared with or following loss of consciousness 
but never preceded it. The specific EEG changes 
which occur with the final acute cerebral anoxia 
rather than a slow progressive change as the 
applied force in increased, may result from an 
adequate cerebral blood flow being maintained in 
spite of a falling arterial blood pressure at head 
level. 


10032 
Burch. G. E., 1959 
and S. J. Gerathewohl 
SOME OBSERVATIONS ON HEART RATE AND 
CARDIODYNAMICS DURING WEIGHT LESSNESS. — 
Research and Development Command (Army). 
Bioastronautics Research Unit, Redstone Arsenal, 
Ala. Report no. CSCRD-16-5, Nov. 13, 1959. 14 p. 
Also published in: Aerospace Med., 31 (8): 
661-669. Aug. 1960. 


A review is presented of various experiments 
conducted in the United States, Russia, and Italy 
on the cardiodynamic effects of acceleration and 
weightlessness. Tachycardia and changes in the 
electrocardiogram within normal ranges were 
generally noted. A tendency to prolonged and 
fluctuating tachycardia in the early stage of 
weightlessness and decreased cardiac activity 
in later stages was observed. The entire series 
of experiments demonstrate that the stresses 
imposed by acceleration and the episodes of 
weightlessness encounted in aircraft and biological 
missile flights are well within the range of 
tolerance of the human and animal organism. 
(Quoted in part) 


10033 
Burgess, B. F. 1959 
THE EFFECT OF TEMPERATURE ON TOLERANCE 
TO POSITIVE ACCELERATION. —Naval Air 
Development Center. Aviation Medical Acceleration 
Lab., Johnsville, Pa. (Project no. NM 19 01 12.1, 
Report no. 16). Report no. NADC-MA-5905, May 26, 
1959. ii + 10 p. AD-218 957 
Also published in: Aerospace Med., 30 (8): 
567-571. Aug. 1959. : 
With the advent of space flight, the problems 
associated with the physiological effects of extreme 
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temperatures may become a critical factor relating 
to pilot performance under conditions of high ac- 
celeration. In order to determine the effects of 
high environmental temperatures on g tolerance, 
six trained centrifuge subjects were exposed to 
positive acceleration in the heated gondola of the 
Johnsville centrifuge. Seven thermocouples were 
located at strategic places over the body surface 

in order to obtain an accurate recording of skin 
temperature. Although humidity was not controlled, 
it was recorded during all centrifuge runs. The 
environmental temperatures studied ranged from 
75° F. to 160° F. where a decrement to g tolerance 
of 1 g was obtained at the upper temperature range. 
(NADC abstract) 


10034 
Burgess, B. F., 1959 
C. F. Gell, and D. Cranmore 
SODIUM AND POTASSIUM CONTENT OF BRAIN 
AND MUSCLE OF RATS SUBJECTED TO HIGH 
ACCELERATION.—Jour. Applied Physiol., 14 
(4): 621-624. July 1959. 


Essentially the same as item no. 3910, vol. IV 
(1955). 


10035 
Burgess, B. F. 1960 
TOLERANCE TO ACCELERATION. —Mechanical 
Eng., 82 (6): 62-63. June 1960. 
Condensed from: THE EFFECT OF TEM- 
PERATURE ON TOLERANCE TO POSITIVE 
ACCELERATION.—ASME Paper no. 59—A-212. 


A discussion is presented of experiments which 
were used to establish a realistic maximum 
temperature that one can normally be expected 
to endure, with only ordinary clothing, while 
being subjected to intermittent positive ac- 
celeration for periods of 1 hr. or longer. The 
change in tolerance to acceleration was used as 
criterion for determining the over-all efficiency 
of the various compensatory mechanisms of the 
body in combating the stress imposed by the high 
environmental temperature. Peripheral light 
loss was used as the physiological endpoint. Six 
trained centrifuge subjects received positive 
acceleration in an environmental temperature 
that ranged from 75° to 160° F. The experiment 
was terminated at the 160° F. level because the 
skin temperature had reached 102° F., and symptoms 
of impending heat exhaustion were prevalent. The 
lowest temperature to produce any degradation in g 
tolerance was 100° F., where a decrement of ap- 
proximately 0.2 g-units was observed. At 160° F. 
there was an average decrease of 1.0 ¢ unit. 

The average time required for subjects to lose 
peripheral vision at their maximum g levels was 
3.0 seconds after peak g was attained. Temperature 
had no apparent effect on this time nor on the time 
necessary for subjects to regain peripheral vision. 


10036 
Caporale, R., 1958 
and V. Camarda 
|THE VESTIBULAR FUNCTION OF SOME PILOTS 
OF AN ACROBATIC CREW] La funzionalita 
vestibolare di alcuni piloti di pattuglia acrobatica. — 
Rivista di medicine aeronautica (Roma), 21 (1): 
12-36. Jan.-March 1958. In Italian with English 
summary (p. 34). 
Four out of five members of an aerial acrobatic 
team were exposed in an electrically driven 
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rotating chair to simulated positive angular ac- 
celerations to the right or left of 1° or 3°/sec2. 
Nystagmograms were taken during the accelera- 
tions. The recordings showed unilateral hypo- 
excitability after rotation. The data thus confirmed 
the existence of hypoexcitability following intense 
acrobatic activity. The sensation is undoubtedly 
due to the exertion of unequal forces upon the 
labyrinths when the pilot's head is turned either 
to the right or left during the execution of aerial 
maneuvers. (Authors' summary, modified) 


10037 
Chambers, R. M. 1961 


CONTROL FERFORMANCE UNDER ACCELERATION 


WITH SIDE-ARM ATTITUDE CONTROLLERS, — 
Naval Air Development Center. Aviation Medical 
Acceleration Lab., Johnsville, Pa. (Task no. 


MR005.13-0005.6, Report no. 11). Report no. NADC- 


MA-6110, Nov. 27, 1961. vi+43 p. 


Some procedures, data, and conclusions are pre- 
sented based »n several closed-loop centrifuge ex- 


periments in which side-arm controllers were used 


by pilots to perform specific control tasks, Under 
certain conditions the pilots could perform as well 


in adverse acceleration fields as they could statical- 


ly, even though they were exerting much more 
physical effort and psychological concentration, 
and they were enduring visual impairment, chest 
pains, breathing difficulties, and other stressful ef- 
fects of acceleration, The pilots demonstrated a 
remarkable ability to adapt to physiologically se- 
vere acceleration environments, and they maintained 
control performance within acceleration time his- 
tory profiles which contained vectors with ampli- 
tudes as high as 15 g and 7 g transverse (back to 


chest and chest to back, respectively) and 7 g pos- 


itive. Some closed-loop human centrifuge simulations 
were conducted which provided human factors data 
which may have application to the design and eval- 
uation of side-arm controllers for use within pro- 


posed space vehicles. (Author's abstract) (22 refer- 


ences) 


10038 
Chambers, R. M., 19€1 


and J. G. Nelson 
PILOT PERFORMANCE CAPABILITIES DURING 
CENTRIFUGE SIMULATIONS OF BOOST AND RE- 
ENTRY. ——ARS Journal, 31 (11): 1534-1541. Nov. 
1961. 

Also issued as: PRINCIPLES CONCERNING PI- 
LOT PERFORMANCE IN CENTRIFUGE SIMULA- 
TIONS OF SPACE VEHICLES. —— Naval Air De- 
velopment Center. Aviation Medical Acceleration 
Lab., Johnsville, Pa. (Task MR005.13-1004.1, Re- 
port no. 5). Report no. NADC-MA-6143, Dec. 22, 
1961. vi+25 p. 

This report presents nine principles concerning 
the effects of acceleration on human performance. 
These principles are derived from centrifuge ex- 
periments in which human subjects were exposed 
to acceleration environments which were designed 
to simulate three basic types of proposed space 
vehicles. These principles deal with the areas of: 
(1) performance tolerance; (2) practice effects; 
(3) restraint system; (4) individual differences; 
(5) control system; (6) control feedback; (7) task 
difficulty level; (8) display characteristics; and 
(9) higher mental processes. The need for research 
on the effects of acceleration variables other than 
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peak gravity and direction of gravity is noted, as 
is the problem of interaction between variables. 
(Authors' summary) 


10039 
Cherniack, N. S., 1961 


A. S. Hyde, J. F. Watson, and F. W. Zechman 
SOME ASPECTS OF RESPIRATORY PHYSIOLOGY 
DURING FORWARD ACCELERATION.-——Aerospace 
Med., 32 (2): 113-120. Feb. 1961. 


A review of current experiments in respiratory 
physiology during forward acceleration is presented. 
No serious cardiac aberrations were noted with levels 
of forward acceleration up to 16.5 g and with duration 
up to three minutes at 12 g. During forward acceler- 
ation, a compressive force acts upon the chest and 
abdomen reducing lung volumes and restricting res- 
piration. The respiratory rate increases while tidal 
volume tends to decrease. The last two changes 
diminish fluctuations in alveolar gas tension and re- 
duce the elastic work of breathing. Although tension 
on ligamentous attachments, muscle hypoxia and lo- 
calized pulmonary vascular hypertension may be pos- 
sible explanations for the chest pain occurring during 
forward acceleration, its exact etiology as yet is not 
determined. Devices and maneuvers which increase 
the ability of subjects to ventilate their lungs and re- 
duce the work of breathing should theoretically in- 
crease tolerance to forward acceleration. At very 
high levels of forward acceleration, tolerance without 
respiration aids is expected to be no longer than 
breath-holding time. For this, a period of pre- 
breathing with 100% oxygen followed by breath hold- 
ing during the period of acceleration may provide 
enough oxygen with minimum energy expenditure. 


10040 
Cherniack, N. S., 1959 


A. S. Hyde, and F. W. Zechman 
THE EFFECT OF TRANSVERSE ACCELERATION 
ON PULMONARY FUNCTION.—Wright Air Develop- 
ment Center. Aero Medical Lab., Wright-Patterson 
Air Force Base, Ohio (Project no. 7222, Task no. 
71746). WADC Technical Report no. 59-347, June 
1959. 10 p. AD 226 054 

Also published in: Jour. Applied Physiol., 14 (6): 
914-916. Nov. 1959. 


Since difficulty with respiration limits tolerance 
to transverse acceleration, the effect of this acceler- 
ation on different respiratory factors was tested in 15 
subjects. Minute volume, respiratory rate, tidal vol- 
ume, maximum breathing capacity, 0.5-second timed 
vital capacity, and total vital capacity were n easured 
at 3 and 5 g with the subject's trunk perpendicular to 
the centrifugal force and legs and knees flexed at 90 
degrees. Vital capacity was reduced significantly at 
3 and 5 g. Maximum breathing capacity was signifi- 
cantly reduced at 5 g. One-half-second timed vital 
capacity represented an increasing fraction of total 
vital capacity as acceleration increased. Minute vol- 
ume and respiratory rate also increased significantly 
at 5 g while tidal volume was essentially unchanged. 
Results are obtained which indicate that the nature of 
the predominant respiratory defect during forward 
acceleration is restrictive. Of the respiratory pa- 
rameters measured, vital capacity showed the 
greatest decrement. (Authors' abstract) 


10041 
Chung, S. J. 1959 
STUDIES OF POSITIVE RADIAL ACCELERATION 
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ON MICE.—Jour. Applied Physiol., 14 (1): 52-54, 
Jan, 1959, 


One hundred and ninety-one mice were subjected 
to positive acceleration of from 3 to 85 g, for peri- 
ods of 5 seconds to 80 minutes. Data on mortality 
and on pathologic findings are presented. No sig- 
nificant differences were observed in the resistance 
of male and female mice to positive g. Electrocardi- 
ographic tracings from mice exposed to 8 g for 25 
minutes were examined. Formulas are presented to 
express probability of survival of mice in terms of 
exposure and magnitude of acceleration stress. 
(Author's abstract) 


10042 
Clark, B., 


1960 
and A, Graybiel 
HUMAN PERFORMANCE DURING ADAPTATION 
TO STRESS IN THE PENSACOLA SLOW ROTA- 
TION ROOM. —— Naval School of Aviation Medi- 
cine, Pensacola, Fla. (Research Project no. 
MR005. 13-6001, Subtask no. 1). Report no. 52, May 
18, 1960. ii+25 p. 
Aiso published in: Aerospace Med., 32 (2): 93- 
106. Feb, 1961. 


Tests of performance on simple motor tasks 
were conducted on five normal subjects and on one 
subject with no vestibular function during and after 
rotation in a centrifuge room for 2 days at speeds 
from 1.71 to 10 r.o.m. Insignificant changes in 
performance were observed in the subject with bi- 
lateral destruction of the inner ears, The most 
prominent change in performance of normal sub- 
jects was in motivation toward the tasks; when 
symptoms of canal sickness were reduced, how- 
ever, most tests were performed adequately. Per- 
formance on tests of walking and body steadiness 
decreased substantially during and immediately 
after rotation. No significant decrement in per- 
formance was observed for strength of grip, ball 
throwing, dart tossing, hand steadiness, card 
sorting, and dial setting. 


10043 
Clark, B., 


1960 
and A. Graybiel 

VISUAL PERCEPTION OF THE HORIZONTAL DUR- 
ING PROLONGED EXPOSURE TO RADIAL ACCEL- 
ERATION ON A CENTRIFUGE. —— Naval School of 
Aviation Medicine, Pensacola, Fla. (Research Proj- 
ect no. MR005.13-6001, Subtask 1). Report no. 54, 
Aug. 18, 1960. 12 p. 


Four subjects were studied in a special seat in 
the Pensacola Slow Rotation Room during and fol- 
lowing four hours of constant rotation to determine 
whether any change in the visual perception of the 
horizontal would occur. The method involved main- 
taining a constant change in magnitude and direc- 
tion of force on the subjects throughout the experi- 
mental period. No significant, systematic changes 
in the visual perception of the horizontal occurred 
during this experimental period. It is concluded 
that adaptation to this experimental situation does 
not occur. (Authors' abstract) 


10044 
Clark, C. C. 


1931 
ADDITIONS TO A CHRONOLOGICAL BIBLIOGRA- 
PHY ON THE BIOLOGICAL’ EFFECTS OF IMPACT. 
—— The Martin Co., Baltimore, Md. Engineering 
Report no. 11953-Appendix, Nov. 22, 1961. 55 p. 
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These additions to the bibliography (see item no, 
10047) were submitted by several authors and or- 
ganizations participating in the Symposium on Im- 
pact Acceleration Stress at San Antonio, Texas, 
November 27-29, 1961. 


10045 

Clark, C. C. 1961 
SOME BODY DISPLACEMENTS AND MEDICAL 
EFFECTS OF LATERAL ACCELERATIONS DURING 
NAVY CENTRIFUGE SIMULATION OF EJECTION 
CAPABILITIES FROM THE ARMY AO AIRCRAFT. 
—— Naval Air Development Center. Aviation Medi- 
cal Acceleration Lab., Johnsville, Pa. Report no. 
NADC-MA-6044, April 11, 1961. iii+[23] p. (Proj- 
ect no. TED ADC RAAE-23012, Final Report) 


Motion picture films were made of four subjects 
during exposure to 2 g, 3 g, 4 g (three subjects), 
and 5 g (one subject) of radial acceleration in a 
Martin-Baker Mark J5 seat (used in the Army 
YAO-1 "Mohawk" prototype aircraft) mounted on 
the human centrifuge. One subject wore a life vest 
and one a heavy flight jacket and life vest. Seat 
pan heights were not adjusted for the individual 
subjects. The restraint harness was worn in a 
very tight condition. The Martin-Baker leg re- 
straint was worn in the flight condition, providing 
some lateral leg restraint. For steadily applied 
lateral loads, lateral displacement of the subject 
was’ such as to make questionable safe ejection 
past the canopy beam at 2 g. With additional 
equipment on a pilot inside the restraint harness, 
lateral displacement would probably be increased. 
Except when bulky equipment was worn, shoulder 
displacements were minimally damped, reaching 
maximum values essentially synchronously with 
peak g. At 4 g an involuntary yawing rotation of 
the head was apparent, and the chin was forced 
down towards the right clavicle. A scleral hemor- 
rhage in the lower margin of the right eye and 
additional head tipping were experienced by the 
subject at 5 g. (20 references) 


10046 
Clark, C. C., 
and C. H. Woodling 

CENTRIFUGE SIMULATION OF THE X-15 RE- 
SEARCH AIRCRAFT. —Naval Air Development Cen- 
ter. Aviation Medical Acceleration Lab., Johnsville, 
Pa. (Task no. MR005.12-0004.4, Report no. 9). Re- 
port no. NADC-MA-5916, Dec. 10, 1959. iii+33 p. 


In the period March 1957 to July 1958, three X-15 
centrifuge programs were carried out as a coopera- 
tive effort of the North American Aviation, Inc., the 
NASA, the USAF, and the USN. The first program 
involved 168 runs under cam control, with the sub- 
ject receiving accelerations predicted for the X-15 as 
if he were a passenger. For the other two programs, 
the newly developed technique of pilot-computer 
"closed-loop" control of the centrifuge, or centrifuge 
dynamic control flight simulation, was utilized with 
the pilot receiving accelerations computed for the 
X-15 under his own control while he carried out the 
assigned flight mission, involving re-entries at vari- 
ous angles of attack and peak normal loads with and 
without speed brakes, and with or without control 
augmentation (dampers). During these two programs, 
991 "static" flights (centrifuge at rest) and 433 "dy- 
namic" flights (centrifuge in motion) were made on 
the centrifuge simulator. Pilots who were properly 
fitted into the seat and restraints; had at least 10 
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hours of static simulator practice; and had previous 
high acceleration experience could control the X-15 
centrifuge simulator through parts of the design mis- 
sions (computed aircraft speeds greater than Mach 

2) while receiving the accelerations greater than 1 ¢ 
continuously computed in magnitude and direction as 
a consequence of their control and used as centrifuge 
drive signals. Pilots who did not meet these specifi- 
cations did notably less well dynamically than stati- 
cally, a consequence attributed to their incorrect 
control responses while under acceleration or to their 
less rapid detection of and correction for the involun- 
tary pilot inputs produced by the flight loads. Even 
the pilots who were scheduled to first fly the X-15 
"crashed" the centrifuge simulator on the first ex- 
periences with certain of the more difficult flight 
conditions involving unaugmented controls. During 
these programs, improvements in instrument ar- 
rangement, kinematic design and grip of the right 
hand console control stick, and pilot restraint, notably 
a head support and seat design, were made. The final 
cockpit configuration and the dynamic control charac- 
teristics were acceptable to the pilots who will first 
fly the X-15. (Authors' abstract) 


10047 


Clark, C. C., 1961 
and D, Faubert 

A CHRONOLOGICAL BIBLIOGRAPHY ON THE 

BIOLOGICAL EFFECTS OF IMPACT, —— The Mar- 

tin Co., Baltimore, Md. Engineering Report no. 

11953, Sept. 27, 1961. [74] p. 


This bibliography (with items covering the peri- 
od between 1914 and 1961) has been compiled as a 
preliminary effort to develop a more complete 
bibliography on the biological effects of accelera- 
tion. A chronological index (sequenced within each 
year alphabetically by author) is the principal in- 
dex; however, author and organizational indexes 
are also included, Works selected for inclusion 
were limited to those with accelerations greater 
than 10 g and rates of accelerations greater than 
20 g/sec. (See also item no. 10044) 


10048 


Clark, C. C., 1961 
and R. F. Gray 

A DISCUSSION ON RESTRAINT AND PROTECTION 
OF THE HUMAN EXPERIENCING THE SMOOTH 
AND OSCILLATING ACCELERATIONS OF PRO- 
POSED SPACE VEHICLES.—-In: Bio-assay tech- 
niques for human centrifuges and physiological ef- 
fects of acceleration, p. 65-95. Edited by P. Ber- 
geret. New York, etc.: Pergamon Press, 1961. 


It is not the forces resulting from acceleration or 
deceleration (up to about 30 g) which are harmful to 
man, but it is the asymmetrical reactions of the body 
resulting from the lack of equilibrium in the action of 
these forces. With adequate external protection, the 
tolerance of the human being depends on the effects 
of local compression or expansion of the tissues more 
than on the results of generalized displacements or 
distortions of the tissues and organs. So that a man 
may be able to move when he is subjected to acceler- 
ation, the constraints on the head and limbs must be 
reduced to a minimum. A couch moulded to the shape 
of the body supports, yet reduces distortions. Immer- 
sion in water can contribute to a reduction of the 
body distortions during acceleration especially if the 
lungs are pressurized. With protective methods, the 
visual indications afforded by the greyout or the 
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blackout of the limit of tolerance to acceleration are 
not observed. (Authors' summary, modified) 


10049 
Clark, C. C., 1959 
and R. F. Gray 
A DISCUSSION OF RESTRAINT AND PROTECTION 


OF THE HUMAN EXPERIENCING THE SMOOTH AND 


OSCILLATING ACCELERATIONS OF PROPOSED 
SPACE VEHICLES.—--Naval Air Development Center. 
Aviation Medical Acceleration Lab., Johnsville, Pa. 
(Task no. MR 005.12-0005.6, Report no. 5). Report 
no. NADC-MA-5914, Dec. 29, 1959. v+50 p. 


Proper methods of restraint and protective sys- 
tem design can be utilized to eliminate the gross 
body distortions which result from the unbalanced 
action of the forces generated by acceleration or de- 
celeration in space vehicles. Thus, human tolerance 
to these forces will depend on the consequences of 
local tissue compression or extension rather than on 
the consequences of gross tissue and organ displace- 
ments and distortions. The acceleration time his- 
tories to accelerate to and decelerate from the ve- 
locities suitable for space travel are presented with 
emphasis that presently attained velocities are only 
a beginning. Minimum travel time involves acceler~- 
ation for half the trip and deceleration for the other 
half. Techniques of centrifuge simulation of these 
accelerations are presented. Vehicle oscillations 
induced by motor and by lift misalignments are 
described. The ability of the human to make body 
motions while under acceleration determines the 
minimum necessary restraint for the head and limbs. 
To minimize involuntary pilot control inputs, a si- 
multaneous designing of restraints and controls is 
necessary. A moulded body-form contour couch pro- 
vides a broadened support and reduces body distor- 
tions. Tight bandaging of the body and training in 
techniques of complete body straining are important 
aspects. Water immersion can further reduce body 
distortions while under acceleration, particularly if 
the lungs are pressurized in addition. Additional 
physiological, psychological, and biochemical tests to 
observe both immediate and delayed consequences of 
acceleration are being developed. Work on the con- 
sequences cf long-duration acceleration is underway: 
a human has tolerated 2 g for 24 hours. (From the 
authors' abstract) 


10050 
Clark, C. C., is6l 
J. D. Hardy, and R. J. Crosbie 
A PROPOSED PHYSIOLOGICAL ACCELERATION 
TERMINOLOGY WITH AN HISTORICAL REVIEW. 
— In: Human acceleration studies, p. 7-65. Na- 
tional Academy of Sciences-National Research Coun- 
cil, Washington, D. C. Publication no. 913, 1961. 
This report has reviewed certain acceleration 
concepts and terminologies. The need is evident 
for a physiological acceleration terminology which 
is mathematically precise and is distinguishable 
from the flight vehicle displacement acceleration 
terminology, which does not include the reactive 
effects of resisting the gravitational attraction. 
Such a physiological acceleration terminology is 
proposed. Also included is a chronological list of 
flight and flight acceleration landmarks. (Authors' 
conclusions) (141 references) 


10051 
Clarke, N. P., 1959 
S. Bondurant, and S. D. Leverett 
HUMAN TOLERANCE TO PROLONGED FORWARD 











D 





6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 


AND BACKWARD ACCELERATION. —Jour. 
Aviation Med., 30 (1): 1-21. Jan. 1959. 


Optimal body positions for both forward and 
backward acceleration are defined. Using a rate 
of onset of 0.5 g per second, plateaus between 2 
and 12 g were maintained, with subjects optimally 
positioned until subjective loss of a critical faculty 
occurred. Forward acceleration of the seated 
subject with trunk inclined 25° in the direction of 
acceleration was limited above 10 g by blackout. 
Below 10 g, tolerance was defined by inspiratory 
dyspnea and substernal pain. Backward ac- 
celeration of the seated subject in an especially 
designed restraint suit with trunk and head erect 
was limited above 10 g by discomfort of restraint 
and increases in vascular pressure in the legs. 
Below 10 g, these same factors along with dyspnea 
defined tolerance. Three-stage rocket-like profiles 
of forward acceleration, using constant rates on 
onset calculated to give orbital velocity at the 
termination of the third stage, were tolerable by 
selected subjects at peak accelerations of 8, 10, 
and 12 g. Changes in spatial vectocardiography, 
respiratory rate, functional residual capacity, and 
pulmonary compliance were observed during forward 
and backward acceleration, but the changes were 
not all significant. (Authors' summary, modified) 
(30 references) 


10052 


Clarke, N. P., 1959 
A. S. Hyde, N. S. Cherniack, and E. F. Lindberg 

A PRELIMINARY REPORT OF HUMAN RESPONSE 
TO REARWARD-FACING RE-ENTRY ACCELERA- 
TIONS.—Wright Air Development Center. Aero 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 7222, Task no. 71746). WADC 
Technical Note 59-109, July 1959. iii+14 p. 


This report covers a series of experiments which 
evaluate variations in respiratory rate and flow, 
electrocardiographic changes, tracking performance 
ability, and subjective response during an accelera- 
tion profile which completely envelopes the several 
predicted re-entry profiles of the NASA manned 
space capsule. On the basis of these tests, it is 
possible to say that any of the re-entry acceleration 
curves submitted by NASA should fall within the 
tolerance limits using the net support system des- 
cribed with a forward inclination of the trunk and 
head of 12°. Preliminary impressions indicate that 
subjects were able to perform critical tracking 
maneuvers throughout all except the peak accelera- 
tions of the 16.5 g curve. There appeared to be no 
decrement in tolerance in two subjects wearing the 
uninflated MC-2 full pressure suit. With the suit 
pressurized to 3 p.s.i., both subjects reached 16.5 g. 
One aborted the experiment at this point; the other 
completed the profile. The electrocardiograms 
recorded during acceleration show only mild tachy- 
cardias with occasional extra systoles. Respiratory 
rate increases with acceleration, tidal volume de- 
creases. It appeared that all subjects were able to 
maintain air flow during all stages of acceleration, 
however, ventilation near peak acceleration did not 
seem adequate to maintain oxygenation. (Authors' 
summary) 


10053 
Clarke, N. P., 1959 
and R. N. Headley ' 
STUDIES OF PRIMATE TOLERANCE TO COMPLEX 
ACCELERATIONS. —Aerospace Med., 30 (11): 
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825-831. Nov. 1959. 

Also issued as report: Wright Air Development 
Center. Aerospace Medical Lab., Wright-Patterson 
Air Force Base, Ohio. (Project no. 7222, Task no. 
71746). WADC Technical Report no. 59-630, Nov. 
1959. iii+8 p. 


Five healthy Rhesus monkeys (Macaca mulatta) 
were exposed to complex accelerations of the type 
associated with unstable re-entry of satellite 
vehicles. Simulated deceleration in the forward- 
facing position of up to 20 g was combined with 
sine-wave pitch oscillations lasting up to 60 seconds 
through half amplitudes of 20° at three and five 
c.p.s. Maximum resultant backward accelerations 
of 40 g, footward accelerations of 10 g, and headward 
accelerations of 15 g were recorded from acceler- 
ometers mounted on the skull of one animal. Despite 
moderate disorientation, all animals were able to 
make coordinated movements almost immediately 
after centrifugation. Hemorrhage in the dependent 
extremities and in the conjunctivae and sclera 
constituted the major clinical and post-mortem 
changes observed. (Authors' summary) 


10054 
Cohen, S. I., 1958 


A. J. Silverman, G. D. Zuidema, and G. E. 

Johnson 
SKIN RESISTANCE CHANGES DURING ACCELERA- 
TION.—Wright Air Development Center. Aero 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 7215, Task no. 71713). WADC 
Technical Note 56-397, April 1958. iii+10 p. 

AD 97 275 


Human basal skin resistance changes were 
measured during centrifugation at 3 g. Decreases 
in skin resistance level accompanied acceleration. 
Unprotected rapid-onset acceleration produced 
greater resistance drops than gradual-onset ac- 
celeration or rapid-onset acceleration when the 
subject was protected by an anti-g suit. Hemi- 
sympathectomized dogs showed considerably more 
decrease in basal resistance on the intact side 
than the sympathectomized side. It is not yet 
clear whether decreases in basal skin resistance 
which occur during acceleration are primarily a 
function of peripheral vascular factors, autonomic 
nervous activity, or neurohormonal factors, but 
the data from hemisympathectomized dogs impli- 
cate an activation of the sino-aortic (and other) 
cardiovascular reflex responses which are mediated 
over sympathetic pathways. (Authors' summary, 
modified) 


10055 


Cook, J. E., 1960 
and J. D. Mosely 
VISCERAL DISPLACEMENT IN BLACK BEARS 
SUBJECTED TO ABRUPT DECELERATION.-— 
Aerospace Med., 31 (1): 1-8. Jan. 1960. 


Eight American black bears, utilized in abrupt 
deceleration studies, showed considerable promise 
as comparative abrupt deceleration subjects. They 
approximate man's height and weight and stand 
alone easily on rear limbs with the head at a normal 
inclination. Their tolerance to plateau. onset. and 
duration g depends entirely upon positioning and 
restraint as does that of man. In the rearward- 
facing position, based upon necropsy findings and 
statements from human volunteer subjects, it ap- 
pears that the bears’ tolerance to abrupt decelera- 
tion of less than 0.2 second duration is close to 
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that of man. In the forward-facing position, with 

a full harness, they sustain g levels with reversible 
lesions which would be unusually painful and not 
recommended for human volunteers. (Authors' 
summary) 


10056 
Cope, F. W., 
and R. E. Jensen 

PRELIMINARY REPORT ON AN AUTOMATED SYS- 
TEM FOR THE STUDY OF MENTAL FUNCTION 
IN THE HUMAN SUBJECTED TO ACCELERATION 
STRESS. —— Naval Air Development Center. Avia- 
tion Medical Acceleration Lab., Johnsville, Pa. Re- 
port no. NADC-MA-6113, Sept. 8, 1961. iii+13 p. 


A design, described in detail, is given for a sys- 
tem that provides a continuous, easily analyzable 
record of a subject's mental functioning as meas- 
ured by response time during a period of acceler- 
ation or other stress. Preliminary studies using 
the method showed that mental functioning seems to 
be slowed during acceleration stress. For acceler- 
ation studies, the method has the advantage of giv- 
ing an indication of mental function independent of 
changes in vision occurring during greyout. (From 
the authors' summary) 


1961 


10057 
Creer, B. Y., 

H. A. Smedal, and R. C. Wingrove 
CENTRIFUGE STUDY OF PILOT TOLERANCE TO 
ACCELERATION AND THE EFFECTS OF ACCEL- 
ERATION ON PILOT PERFORMANCE. —— National 
Aeronautics and Space Administration. Ames 
Research Center, Moffett Field, Calif. Technical 
Note no. D-337, Nov. 1960. 35 p. 

In a flight simulator with a centrifuge in the con- 
trol loop, the pilot performed his control tasks 
while being subjected to acceleration fields such 
as might be encountered by a forward-facing pilot 
flying an atmosphere entry vehicle. Information 
was obtained on the combined effects of complexity 
of control task and magnitude and direction of 
acceleration forces on pilot performance. Bound- 
aries of human tolerance to acceleration were es- 
tablished, and a comparative evaluation was made 
of the three-axis type of side-arm controller and 
the two-axis type in combination with toe pedals 
for yaw control. (Authors' abstract) 
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10058 
Crosbie, R. J. 


and R, A. Hall 

EXPLICIT EXPRESSIONS FOR THE ANGULAR AC- 
CELERATIONS AND LINEAR ACCELERATIONS DE- 
VELOPED AT A POINT OFF CENTER IN A GON- 
DOLA MOUNTED WITHIN A THREE-GIMBAL SYS- 
TEM ON THE END OF A MOVING CENTRIFUGE 
ARM, — Naval Air Development Center. Aviation 
Medical Acceleration Lab., Johnsville, Pa. (Task no. 
MR005.15-0005.6, Report no. 7). Report no. NADC- 
MA- 6034, Oct. 17, 1960. ii+12 p. 


Equations are derived which will enable one to 
calculate both the angular accelerations and linear 
accelerations at a point off center in a gondola 
mounted within a three-gimbal system on the end 
of a moving centrifuge arm. These equations are 
necessary for determining the total force effect on 
a subject mounted within the gondola and can 
therefore be used to compare with actual accelera- 
tions measured in flight to determine the degree 


19€0 


312 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


of simulation prior to an actual centrifuge run. 
These equations are also useful for determining 
the torque requirements for the drive motors of 
the gimbal system under various conditions and the 
coriolis force on the semicircular canals of the 
subject. (Authors' abstract) 


10059 


David, H. M. 15.13 
MICE IMPACTED TG SAVE ASTRONAUTS, — 
Missiles and Rockets, 8 (16): 35. April 17, 1961. 


Mice enclosed in plastic tubes and positioned so 
that they received the impact of the fall on their 
backs were loaded on a carriage and dropped to 
the bottom of an elevator shaft. Survival rates 
indicate that small, restrained animals can toler- 
ate impact velocities of about 17-31 m.p.h. and de- 
celerations of 650-1270 g. The tests gave evidence 
that animals receiving high g forces in the trans- 
verse position survive with the fewest injuries. 
Impact tolerance limit data will eventually be in- 
corporated in the design of restraint and escape 
systems, 


10060 
Denova, A. A., 1960 

A. M. Zakharov, and V. E. Kolla 
(THE EFFECT OF CARLINA BIEBERSTEINI ON 
THE TOLERANCE OF WHITE MICE TO RADIAL 
ACCELERATION] Vliianie koliuchnika Bibershteina 
na vynoslivost' belykh myshei po otnosheniiu k 
radial'nym uskoreniiam. —— Farmakologiia i toksi- 
kologiia (Moskva), 23 (2): 177. March-April 1960. 
In Russian, 

A series of experiments were conducted on rais- 
ing resistance to radial acceleration in white mice 
by aqueous infusions of seeds of the carline thistle 
(Carlina Biebersteinii Bernh). In the first series 
each subject received a 1% infusion before being 
subjected, together with a control, to radial accel- 
eration in a centrifuge at a speed of 1000 r.p.m. 
for 5 seconds. The average time required by the 
controls to resume normal posture was 34 sec., to 
start running in a straight line, 90.4 sec.; for the 
experimental animals the values were 23.5 sec. and 
64 sec,, respectively. In the second series the ex- 
perimental animals received a 10% infusion prior 
to acceleration under the same conditions. Normal 
posture was resumed by the controls in 26 sec., 
running in 52 sec.; and by the experimental ani- 
mals in 14 sec, and 19 sec., respectively. In a 
third series, in which rotation was carried out for 
10 sec,, the experimental animals again recovered 
faster than the controls. 


10061 

Eiband, A. M. 
HUMAN TOLERANCE TO RAPIDLY APPLIED 
ACCELERATIONS: A SUMMARY OF THE 
LITERATURE.—National Aeronautics and Space 
Administration. Lewis Research Center, Cleveland, 
Ohio. NASA Memorandum no. 5-19-59E, June 1959. 
ii+93 p. AD 218 269 


A study of the literature shows that complete 
torso and extremity support is the primary variable 
in increasing survival of rapidly applied accelera- 
tions. The major portion of the accelerating force 
must be transmitted directly to the pelvic structure 
and not via the vertebral column. Restraints must 
be designed to support the vertebral column, in- 
cluding the pelvic girdle, as nearly as possible in 
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the normal standing alignment. When the conditions 
of adequate restraint have been met, the direction, 
magnitude, and onset rate of rapidly applied acceler- 
ation govern maximum tolerance and injury limits. 
Muscular effort is inadequate for resisting anything 
but the mildest of impacts. Aft-faced passenger 
seats for maximum impact resistance should in- 
clude: lap and chest straps, head rest with winged- 
back seat, arm rests with recessed arm and hand 
holds, and leg supports. Forward-faced seats for 
crew members should include: lap, shoulder, thigh, 
and lap-belt tie-down straps, and full-height integral 
head support. (Author's conclusions and recommen- 
dations, modified) (229 references) 


10062 
Fenichel, R. L., 1958 
and G, H. Kydd 

ERYTHROCYTE HYDRATION UNDER POSITIVE 
ACCELERATION.—Naval Air Development Center. 
Aviation Medical Acceleration Lab., Johnsville, Pa. 
(Project no. NM 19 02 12.1, Report no. 1). Report 
no. NADC-MA-5805, April 7, 1958. iii+10 p. 

Also published in: Jour. Applied Physiol., 13 (3): 
393-396. Nov. 1958. 

Rhesus monkeys are employed to study the effects 
of positive acceleration on erythrocyte hydration. 
Blood samples were obtained from the carotid ar- 
tery just before and immediately after exposure to 
a standard pattern of positive g. The mean corpus- 
cular hemoglobin concentration (M.C.H.C.) fell an 
average of 5.8%. This striking fail in M.C.H.C, in- 
dicated that after g exposure the monkeys’ erythro- 
cytes were greatly increased in size. Fluid had 
shifted into the red blood cells. There was a mean 
decrease of 2.3% in the hemoglobin concentration. 
The hematocrit remained constant during these 
experiments. A slight decrease in the relative vis- 
cosity of the blood was noted; this finding, however, 
was not statistically significant. Sulfhydryl concen- 
tration by itself and in relation to the hematocrit 
did not show a significant change after acceleration. 
(Authors' summary) 


10063 
Fenichel, R. L., 1959 
and G, H. Kydd 
A STUDY OF THF. EFFECTS OF POSITIVE ACCEL- 
ERATION UPON ERYTHROCYTE HYDRATION IN 


HUMAN SUBJECTS,—Naval Air Development Center. 


Aviation Medical Acceleration Lab., Johnsville, Pa. 
(Project no. NM 02 12,2, Report no, 1), Report no. 
NADC -MA-5904, May 12, 1959. iii+11 p. 

AD-218 885 


Human subjects were employed to study the effects 
of positive acceleration upon erythrocyte hydration. 
Venous blood samples were obtained just before the 
acceleration series was begun, after the third cen- 
trifuge run (2.5 g) and immediately after the subject 
was exposed to the last acceleration run in the g 
series (5.5 g). The acceleration exposure began at 
the 1.5 g level and increased at 1/2 g increments, 
with 5-minute rest periods between runs, and was 
terminated when the subject lost peripheral lights. 
The unprotected subject used in this study reached 
5.5 g, on the average, before losing peripheral lights. 
A decrease in Mean Corpuscular Hemoglobin Concen- 
tration (M.C.H.C.) was observed. A trend toward 
an increase in Mean Corpuscular Volume (M.C.V.) 
and towards a decrease in Mean Corpuscular Hemo- 
globin (M.C.H.) was noted, The trend toward the fall 
in M.C.H.C. indicated that after g exposure the 
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erythrocytes of human subjects were increased in 
size. Fluid had shifted into the red blood cells, Com- 
parison with the results obtained with humans at rel- 
atively low g levels with the results obtained from 
monkeys at overlapping and higher g levels indicated 
that with both species the M.C.H.C, decreased, 
(Authors' abstract) 


10064 
Fletcher, D. E., 1958 
C.C. Collins, and John Lott Brown 
THE EFFECTS OF POSITIVE ACCELERATION 
UPON THE PERFORMANCE OF AN AIR-TO-AIR 
TRACKING TASK.—Naval Air Development Center. 
Aviation Medical Acceleration Lab., Johnsville, Pa. 
(Project no. NM 18 01 12.1, Report no. 2). Report 
no. NADC -MA-5807, June 2, 1958. vi+|21] p. 
Essentially the same published in: Jour. Aviation 
Med., 29 (12): 891-897. Dec. 1958. 


A study was made of the effects of various patterns 
of centrifuge acceleration on performance of a sim- 
ulated air-to-air tracking task. Subjects were re- 
quired to center a moving target for 141 seconds by 
manipulation of either a centrally-located or right- 
hand control stick, and to simulate release of a mis- 
sile by pressing a button in response to a signal 
given at the 9lst second. The subjects were exposed 
to accelerations of 1 to 4 g during the missile guid- 
ance phase (91st-111th second), and to accelerations 
of 2 or 3 g for 10 or 30 seconds during the first or 
second half of the target acquisition phase (13th-19th 
second). The time required for response to the sig- 
nal was found to be unaffected by the duration, level, 
or location of acceleration, but to vary significantly 
with different subjects. Tracking was more accurate 
with the right-hand control stick, with the shorter 
duration of acceleration, and with lower levels of ac- 
celeration. Significant interactions between vari- 
ables, and considerable differences between subjects 
were observed. 


10065 

Frankenhaeuser, M. 1958 
EFFECTS OF PROLONGED GRAVITATIONAL 
STRESS ON PERFORMANCE. —Acta psychologica 
(Amsterdam), 14 (2): 92-108, 1958. In English, 


Effects of prolonged radial acceleration on per- 
formance were studied by determining visual- 
choice reaction time, visual acuity, accuracy of 
movement, time perception, and perceptual speed. 
In addition, the following tests were carried out: 
(1) the Stroop test, estimating reading speed and 
color detection as well as reactions to self-induced 
stress; (2) the 100-3 test, measuring concentration 
ability; and (3) the multiplication test. Results 
obtained during 2- to 10-minute exposures to 3 g 
and under normal conditions before and after 
centrifugation were compared. During radial ac- 
celeration, performance was impaired in all of the 
tests with the exception of the test on perceptual 
speed. (Author's summary, modified) 


10066 


Frankenhaeuser, M. 1960 
SUBJECTIVE TIME AS AFFECTED BY GRAVITA- 
TIONAL STRESS.—Scandinavian Jour. Psychol. 
(Stockholm), 1 (1): 1-6. 1960. In English. 


Subjective time as affected by positive radial 
acceleration (from four to ten minutes at 3 g) ina 
human centrifuge was studied in seven subjects by 
a modification of the method of ratio production. 
The subjects were tested under three experimental 
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conditions: (1) during normal conditions before the 
centrifuge experiments, (2) during exposure to 
three g, and (3) during normal conditions after the 
series of centrifuge experiments had been completed. 
Auditory signals of different durations (1. 0, 5.0, 
10,0, 15.0, and 20.0 seconds) were used as stimuli 
and subjects were asked to perform two different 
tasks: (a) to reproduce the entire duration, and 

(b) to reproduce half the duration of the stimulus 
signal. The results showed a marked change in 
subjective time during gravitational stress. Sub- 
jective time, as measured by the methods employed, 
was a positively accelerated function of objective 
time. The demonstrated change in time experience 
was caused by a difference in retention of pre- 
ceding time intervals, retention being impaired dur- 
ing centrifugation. (Author's abstract, modified) 


10067 

Franks, W. R. 1961 
SOME RECENT DEFINITIONS OF THE ACCELERA- 
TION PROBLEM.—In: Bio-assay techniques for 
human centrifuges and physiological effects of accel- 
eration, p. 14-22. Edited by P. Bergeret. New York, 
etc.: Pergamon Press, 1961. 

Accumulated experience with accelerations and 
means of protection have served to define more 
closely some of the limiting factors concerned with 
this variant of modern man's environment. The 
compromises of the present g-suit, including protec - 
tion limited to heart level, lack of adequate pressure 
gradient and approximations in fit, have probably 
been fully exploited. Return to original design in 
which the compromises are minimized still leaves 
various limitations. Body-surface protection where 
adequate hydrostatic gradient is accomplished still 
implies an increased load on the unprotected heart 
which may be limiting, although gaseous increased 
intrathoracic pressure can minimize this. Complete 
fluid protection imposes problems of tactile sensa- 
tion and orientation which can be troublesome. Dis- 
comfort from anatomical distortions within the thor- 
acic cage yet can be limiting especially from trans- 
verse accelerations. Other differences in specific 
gravity within the body also must be considered, es- 
pecially with high or prolonged accelerations. These 
include differences in specific gravity between brain 
and cerebrospinal fluid, possible centrifugal sludging 
of blood, and reciprocal shifts in body fluids gener- 
ally. Reflex endocrine and vasomotor responses to 
these shifts may prove embarrassing when in in- 
creased g subsides. Individuals vary with respect to 
the various factors, and they should be selected and 
trained for specialized assignments. (Author's sum- 
mary) 


10068 
Frazer, J. W., 1958 
and E. Reeves 

ADAPTATION TO POSITIVE ACCELERATION.— 
Naval Air Development Center. Aviation Medical 
Acceleration Lab., Johnsville, Pa. (Project no. 
NM 11 01 12.3, Report no. 4). Report no. NADC- 
MA-5818, Dec. 23, 1958. [20] p. 


One hundred and fifty rats were subjected to 
positive acceleration of 19.2 g after preconditioning 
by exposure to 2 g, 12 g, or cage stressing (i.e., 
restraining in a tight cylindrical cage) one-half 
hour a day for 6 weeks. Heart rates were monitored 
by means of a transistor electrocardiogram. Rats 
preconditioned to 12 g had significantly longer sur- 
vival times, and rats exposed to 2 g had significantly 
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shorter survival times than cage-stressed controls, 
Mean survival times at 19.2 g for cage-stressed 
controls was 1281 seconds, 2 g preconditioned 969 
seconds, and 12 g preconditioned 2011 seconds. 
(Authors' abstract, modified) 


10069 

Friede, R. L. 1961 
THE PATHOLOGY AND MECHANICS OF EXPERI- 
MENTAL CEREBRAL CONCUSSION.—wWright Air 
Development Division. Biomedical Lab., Aero- 
space Medical Lab., Wright-Patterson Air Force 
Base, Ohio (Project no. 7231, Task no. 71786). 
WADD Technical Report no. 61-256, March 1961. 
iii+19 p. 

A blow to the cat's head produces an abrupt dis- 
placement at the craniocervical junction. This 
results in a fiber lesion at the ventral circum- 
ference of the spinal cord at C-1, opposite the 
prominence of the odontoid process. Thick fibers 
are affected more severely than thin fibers. Axonal 
reaction is found in the nucleus gigantocellularis of 
the reticular formation, the nucleus vestibularis 
lateralis, the red nucleus, and others. All these 
nuclei send their descending fibers through the 
damaged region. Changes are consistent. Intensity 
is related to the severity of concussion so that the 
duration of concussion can be estimated histologi- 
cally without knowledge of the experimental data. 
The mechanical forces used to produce concussion 
are the same type described by other investigators, 
An experimental analysis of the mechanical factors 
involved in the production of damage reveals 
stretch and flexion to be most important. (Author's 
abstract) 


10070 
Fujiwara, H., 195) 
and G. Saga 

[ANATOMICAL AND HISTOLOGICAL STUDIES ON 
DOGS EXPOSED TO ACCELERATION (Abstract). 
— In: [Abstracts from the 6th meeting of the Jap- 
anese Aviation Medicine and Psychology Society]. 
Nihon K6ki Igaku Shinri Gakkai kiroku (Tokyo), 
no. 11: 2-3. May 27, 1961. In Japanese, 


Ten dogs died after being exposed to centrifugal 
forces of 8 g for 9 minutes and 10 g for 12.5 min- 
utes, The liver was dark red in color, somewhat 
enlarged, congested and showed signs of marked 
hemorrhage under mild pressure, The adrenal 
glands showed hemorrhage and congestion, The kid- 
neys were also congested, Filaria worms were found 
in 8 of the dogs. The lungs were reduced, conges- 
tion was marked, and petechiae and emphysema 
were present. Histologically, the liver revealed con- 
gestion and occassionally showed thickening of the 
vascular walls. The kidneys showed swelling of the 
renal tubules, and both the cortex and medulla were 
markedly congested. The adrenal glands exhibited 
mild congestion and hemorrhage. The lungs were 
congested and small hemorrhages were present in 
the bronchioli. Hemosiderin was also present. 

(Dr. H. Saiki) 


10071 
Fukuda, K., 1959 
T. Tokida, S. Aoki, and T. Takeuchi 
[THE EFFECTS OF VARIATIONS IN GRAVITY 
ON THE MUSCLE TONE] Juryoku no henka ga 
kinkinch6 ni oyobosu eikyO. [Abstract]|.—Nihon 
kokti igaku shinri-gakkai kiroku [Proceedings of 
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the Japanese Society of Aviation Medicine and 
Psychology] (Tokyo), no. 7: 3. May 1959. In 
Japanese. 


The effects of gravitational changes on the tonic 
labyrinthine reflex in animals were studied. Ani- 
mals subjected to deceleration, free fall, and 
motion along a Keplerian trajectory were observed. 
The effects of an increase in the gravitational 
forces were studied, employing linear and rota- 
tional acceleration. The results show that 
labyrinthine control of neck muscle tonus is 
affected by changes in gravitational forces, and 
that the rotation and flexion reflex of the neck 
subsequent to unilateral labyrinthectomy is 
abolished under conditions of weightlessness (during 
free fall, Keplerian trajectory) to the point of being 
difficult to observe. 


10072 

Galambos, R. 1961 
PSYCHOLOGICAL TESTING OF SUBJECTS UNDER- 
GOING ACCELERATION STRESS. —— In: Reports on 
human acceleration, p. 13-55. National Academy of 
Sciences-National Research Council, Washington, 
D. C. Publication no. 901, 1961. 


Psychological testing measures during accelera- 
tion stress are investigated with a view toward de- 
fining objectively the point where a given subject's 
participation in an experiment must end lest he suf- 
fer permanent damage from continued exposure. 
Careful examination of current behavioral testing 
devices indicate their inadequacy in obtaining this 
end. Consequently, new methods are developed and 
presented which may extract the maximum amount 
of information from subjects exposed to accelera- 
tion. A summary of reports from centrifuge instal- 
lations fails to provide even one authenticated case 
of permanent damage to a subject resulting from 
centrifuge experience. Recommendations are made 
which outline testing procedures to be followed at 
centrifuge installations. 


10073 

Garrow, J. S. 1960 
POSITIVE ACCELERATION AND THE RELEASE OF 
ANTIDIURETIC HORMONE IN MAN.—RAF Inst. of 
Aviation Medicine (Gt. Brit.), Farnborough; issued 
by Flying Personnel Research Committee (Gt. Brit.). 
FPRC Report no, 1129, Nov. 1960. [44] p. 


Three normal experienced centrifuge subjects were 
maintained with a water load of 250 ml, for three 
hours, At the middle of this period they were exposed 
to 2 g positive for ten minutes. One subject always 
had an antidiuresis, one never, and one sometimes, 
The reasons for this are discussed. The retention 
of water was shown to be an effect of the release of 
about 100 milliunits of antidiuretic hormone; there 
was also a transient retention of solids, sodium and 
potassium, but this is not an antidiuretic hormone 
effect. (Author's summary) (55 references) 


10074 

Gell, C. F. 1961 
TABLE OF EQUIVALENTS FOR ACCELERATION 
TERMINOLOGY RECOMMENDED FOR GENERAL 
INTERNATIONAL USE BY THE ACCELERATION 
COMMITTEE OF THE AEROSPACE MEDICAL 
PANEL, AGARD.—Aerospace Med.. 32 (12): 
1109-1111. Dec. 1961. 


A table of descriptive terms and symbols selected 
by the Acceleration Committee as those most com- 
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monly used in acceleration studies is presented. 
The terminologies are grouped into two basic con- 
figurations: (1) terminology commonly used in the 
field of aeronautics when reference is made to the 
direction of acceleration of a mass, and (2) the 
inertial reaction of the tissues and fluids of the in- 
tact mammalian body in response to the accelera- 
tion applied to the whole body. 


10075 
Gierke, H. E. von, 
and E. Steinmetz 
MOTION DEVICES FOR LINEAR AND ANGULAR 
OSCILLATION AND FOR ABRUPT ACCELERATION 
STUDIES (IMPACT): A DESCRIPTION OF FACILI- 
TIES IN USE AND PROPOSED, National Acad- 
emy of Sciences—National Research Council, Wash- 
ington, D. C. Publication no. 903, 1961. vi+132 p. 
This report briefly jescribes the purposes, de- 
sign principles, motion capabilities, and control 
and safety features of some forty facilities de- 
signed to study the effects of linear and angular 
oscillations and of abrupt acceleration on human 
safety and performance. Some facilities presently 
under study but not yet built are also included. 
Photographs or schematic drawings of the design 
are presented for those devices for which they are 
available. The report includes the geographical lo- 
cations of the facilities and the contact point for 
obtaining further information on each. (From the 
authors’ introduction) (39 references) 


1961 





10076 

Goldstein, A. G. 1959 
LINEAR ACCELERATION AND APPARENT DIS- 
TANCE.— Perceptual and Motor skills, 9 (3): 267- 
269. Sept. 3, 1959. 


Forward and backward acceleration from 0 to 60 
m.p.h, of 33 observers was accomplished in a fluid 
drive automatic transmission automobile in 10 to 11 
seconds. Observers reported changes in perception 
of an illuminated ring. The ring was at a fixed dis- 
tance (3 ft.) from observers during the entire experi- 
ment. Of all responses, 52% concerned change in 
apparent distance, 14% concerned size changes, and 
7% both distance and size changes. There was a re- 
liable relation between perceiving the ring as 
approaching during forward acceleration and as re- 
ceding during backward acceleration. Deceleration 
from a forward motion resulted in more perceptions 
of stimulus approach, and the deceleration from 
backward motion led to opposite perceptions. (Au- 
thor's summary) 


10077 

1960 
and M. L. Berman 

URINARY OUTPUT OF ADRENALINE, NORAD- 

RENALINE, AND 3-METHOXY-4-HYDROXY- 

MANDELIC ACID FOLLOWING CENTRIFUGATION 

AND ANTICIPATION OF CENTRIFUGATION, —— 

Jour. Clinical Investigation, 39 (10): 1533:1538. 

Oct. 1960. 


Nine normal males were centrifuged at a rate of 
1 g per 5 seconds to 12 g, or were given a mock 
centrifuge ride at 2 r.p.m. (equivalent to 0.02 g 
forward acceleration) for 3 minutes, respectively. 
Each subject was unaware as to whether he would 
receive a real ride or a mock ride, and it was 
therefore possible to measure the sympatho-adrenal 
response to both centrifugation and anticipation of 
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centrifugation. Under high gravitational stress, 
increased urinary adrenaline release seems to be 
largely related to the emotions, while noradrena- 
line release seems more closely related to the 
physical changes (hemodynamics) produced by cen- 
trifugation. Following the increased release of 
either or both adrenaline and noradrenaline, there 
is a commensurate rise in the urinary output of 
their common metabolic product, 3-methoxy-4- 
hydroxymandelic acid. (Authors' summary, 
modified) 


10078 
GRAVITATIONAL STRESS IN AEROSPACE MEDICINE. 


— Edited by O. H. Gauer and G. D. Zuidema. 
xvi+278 p. Boston: Little, Brown and Co., 1961. 


A collection of papers on the physiological effects 
of accelerations. The following chapters are in- 
cluded: O. H. Gauer, The physiology of accelera- 
tion; O. H. Gauer, Historical aspects of gravita- 
tional stress; O. H. Gauer, Definitions: magnitude, 
direction, and time course of accelerative forces; 
O. H. Gauer, The hydrostatic pressures; R. W. 
Lawton, Arterial blood pressure responses to posi- 
tive acceleration in animals; O. H. Gauer, Blood 
volume and gravitational stress; O. H. Gauer, The 
circulation in man under gravitational stress and 
in the giraffe; O. H. Gauer and E. W. Salzman, 
Reflex responses of the circulation; H. O. Sieker, 
Effect of acceleration on the heart; O. H. Gauer 
and S. Bondurant, Effect of acceleration on respi- 
ration; W. J. White, Visual performance under 
gravitational stress; J. L. Brown, The physiology 
of acceleration—performance; O. H. Gauer and 
G. D. Zuidema, The physiology of positive accel- 
eration; O. H. Gauer, The physiology of negative 
acceleration; R. Edelberg, The physiology of com- 
bined accelerations; S. Bondurant, Transverse g: 
prolonged forward, backward, and lateral accelera- 
tion; R. R. Hessberg, Escape from high perform- 
ance aircraft; J. P. Stapp, Human tolerance to 
severe, abrupt acceleration; D. G. Simons, Sub- 
gravity and weightlessness; G. D. Zuidema, Some 
physiological considerations of space flight; S. D. 
Leverett, R. U. Whitney, and G. D. Zuidema, Pro- 
tective devices against acceleration; S. Bondurant, 
Straining maneuvers which increase tolerance to 
headward acceleration; G. D. Zuidema, Clinical 
evaluation of low g tolerance. Included in the ap- 
pendices are articles by F. Dixon and J. L. Pat- 
terson, Determination of accelerative forces acting 
on man in flight and in the human centrifuge; O. H. 
Gauer, The hydrostatic indifference level; R. W. 
Lawton, The hydrostatic pressure in the arterial 
tree; and S. D. Leverett and G. D. Zuidema, Stand- 
ardization of human centrifuge techniques. A table 
of duration of tolerance to positive g in 11 sub- 
jects is appended. An author and a subject index 
are also included. 
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Gray, R. F., 1958 
and R. J. Crosbie 
VARIATION IN DURATION OF OCULOGYRAL 
ILLUSIONS AS A FUNCTION OF THE RADIUS OF 
TURN.—Naval Air Development Center. Aviation 
Medical Acceleration Lab., Johnsville, Pa. (Project 
no. NM 18 01 12.1, Report no. 2). Report no. NADC- 
MA-5806, May 22, 1958. iv+[38] p. AD 202 822 
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Two subjects were exposed on a human centrifuge 
at radii of 8, 19, 33, and 50 feet to angular accelera- 
tions of 0.03 rad/sec.2 for 57 seconds and 0.24 rad/ 
sec.2 for 7.1 seconds. They were usually kept at the 
maximum angular velocity of 1.71 rad/sec. for a 
period of 45 seconds and then decelerated according 
to the normal stopping pattern of the centrifuge in 
which there was a logarithmic decrement in speed, 
with a deceleration time constant of 4 seconds. With 
increase in the radius of turn, there was an average 
decrease in duration of visual illusions of rotation 
(oculogyral illusions). Comparing the radius effect 
with the effect due to repetition, this decrease was 
significant for the first oculogyral illusion during 
rotation and for the first postrotatory oculogyral il- 
lusion. At the 50-foot radius additional illusions of 
rotation, occurring at the same time as the first 
oculogyral illusion during rotation, but opposite in 
direction, were occasionally reported by one sub- 
ject. Such oppositely directed illusions were never 
reported at smaller radii. Appendices include an 
analysis of the effects of rotation on a fluid-filled 
ring at various radii and a description of some sen- 
sations of rotation and tilt which occur on centri- 
fuges. (Authors' abstract) 


Umpbiel, A., 
B. Clark, and J. J. Zarriello 


OBSERVATIONS ON HUMAN SUBJECTS LIVING IN 
A "SLOW ROTATION ROOM" FOR PERIODS OF 
TWO DAYS: CANAL SICKNESS.—Naval School of 
Aviation Medicine, Pensacola, Fla. (Research 
Project no. MR005.13-6001 (Formerly NM 17 01 11), 
Subtask 1). Report no. 49, Oct. 15, 1959. ii+38 p. 
AD 232 510 


Five healthy subjects, and one control subject with 
vestibular function loss, were subjected to rotations 
varying from 1.71 r.p.m. to 10.0 r.p.m. in an effort 
to investigate consequences of prolonged constant 
rotation of human subjects in a slow rotation room. 
Symptoms reported by the healthy subjects arose 
directly or indirectly as a result of stimulation of 
the semicircular canals; thus, the term canal sick- 
ness is a useful designation. The experimental pro- 
cedure holds promise of usefulness in selection, 
indoctrination, and preconditioning of persons to be 
subjected to inertial forces of orbiting satellites; 
can be beneficial in the study of semicircular canals 
and of etiology and control of motion sickness; and 
may prove useful in investigation of brain stem 
activating system and of symptoms arising there- 
from. (Authors' abstract) 


10081 

Gross, A. G. 
IMPACT THRESHOLDS OF BRAIN CONCUS- 
SION.—dJour. Aviation Med., 29 (10): 725-732. 
Oct. 1958. 


An analysis was made of the resonance-cavita- 
tion theory of brain concussion in terms of the 
physical factors related to impact thresholds. A 
formula was developed which shows the contrecoup 
cavitation threshold of the skull to be dependent 
upon atmospheric pressure, fluid column length 
along the acceleration axis, specific weight of the 
fluid, and a "K" factor indicating the position of 
the nodal point within the skull which remains at 
ambient pressure during impact. Determination of 
the "K" factor, involving foramen location in rela- 
tion to the point of impact, skull elasticity, and 
internal volumetric fluctuations during impact, 
requires experimentation on human cadavers. 


1958 








ze 
of 
1/ 


1e 


|- 
f 


l- 


_ & Be oO 








Preliminary experiments were performed with 
fluid-filled glass flasks simulating the dimensions 
of the human head. Instrumentation and techniques 
for determining the "K" factor were developed 
which will be of value in the evaluation of impact 
thresholds of concussion in the human skull. 


10082 
Gualtierotti, T., 1961 
L. Gallitelli, and R. Margaria 

INVESTIGATIONS ON THE EFFECT OF RE- 
PEATED HIGH G FORCES ON FROGS.— In: Ind 
World-IVth Zuropean Aviation and Space Medicine 
Congress (Rome, 1959), Papers, vol. 2, part 1, 
p. 527-529. Roma, 1961. In Italian. 


Frogs, completely submerged in water, were 
blinded after 2000 g acceleration in a centrifuge 
for ten minutes. The animals were given various 
tests to determine the sense of balance, i.e., 
swimming, jumping, and the capacity of regaining 
the upright position when the animal is placed on 
its back. As frogs have the capacity of regen- 
erating their eyes, some were allowed to recover 
their sight and some subjected to new destruction 
after ten days. A further group of blinded animals 
was kept floating in oxygenated water in order to 
remove or to reduce to a minimum the gravitation 
stimulus on the muscles and skin. All animals re- 
covered their sense of balance at the same time as 
controls. When resubjected to centrifugation, the 
recovered sense of balance was not affected and 
the animals jumped out of the container as soon as 
the centrifuge stopped. Included are representative 
figures. It is concluded that recovery of the sense 
of balance after high-g centrifugation in frogs is 
not achieved through a mechanism involving sight, 
muscle sense, or touch. The possibility exists that 
the otolithic system is rebuilt. In frogs the otoliths 
may be so small as not to be affected by 2000 g 
centrifugation. Some still unknown mechanism for 
gravitational orientation may exist in frogs. 


10083 
Gualtierotti, T., 1961 


R. Margaria, and R. Mossa 
RESPONSES OF THE FLUCCULO-NODULAR 
LOBE OF THE CEREBELLUM TO MINUTE 
STATIC AND DYNAMIC EXCITATION OF THE 
LABYRINTH IN THE CURARIZED CAT. — In: Ind 
World-IVth European Aviation and Space Medicine 
Congress (Rome, 1959), Papers, vol. 2, part 2. p. 
564-570. Roma, 1961. 


Using 200-micron microelectrodes either bipo- 
larly across the cerebellar cortex or unipolarly 
against an indifferent electrode, the response to ac- 
celeration forces of the medial and lateral parts of 
the left flocculo-nodular lobe of the cerebellum 
were recorded in curarized cats. Stimulation was 
given either (a) by centrifuging the animal at very 
low speed, or (b) by changing the animal's position, 
the body being tilted from the horizontal to a max- 
imum of 10°, while the head was kept rigidly in the 
same position; (c) in a third group the centrifugal 
rotation plane was inclined 1.5° to 10° to the hori- 
zontal, thus combining the two kinds of stimulation 
in (a) and (b). Static excitation induced an increase 
of amplitude of the cerebellar potentials without 
frequency changes, while dynamic stimulation, ob- 
served during rotation, mainly resulted in synchro- 
nization of cerebellar potentials with a decrease 
of frequency from 150-300 per second to 50-80 per 
second. Single cerebellar units in the flocculo- 
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nodular lobe fired only at dynamic stimulation, 
some only at static stimulation; some at both dy- 
namic and static acceleratory stimulation. The 
sensitivity of these units was extremely high, the 
threshold being as low as 0.001 g. The threshold 
for the cortical response as a whole was somewhat 
higher, i.e., about 0.005 g. An increase in centrif- 
ugal force involved an increase of the number of 
firing units, the frequency discharge of each single 
unit remaining approximately constant. Included 
are representative electrocerebellograms recorded 
during the experiment. 


10084 
Guedry, F. E., 1959 


and S. J. Ceran 
DERIVATION OF "SUBJECTIVE VELOCITY" 
FROM ANGULAR DISPLACEMENT ESTIMATES 
MADE DURING PROLONGED ANGULAR AC- 
CELERATIONS: ADAPTATION EFFECTS.—Army 
Medical Research Lab., Fort Knox, Ky. (Project 
no. 6-95-20-001, Task USAMRL T-4). Report no. 
376, Feb. 20, 1959. ii+21 p. AD 211 385 


Subjective estimates of angular displacement of 
a target light, fixed with respect to the observer, 
were made during prolonged constant angular 
acceleration of the entire body in a dark room. 
These estimates provided an indication of subjec- 
tive velocity throughout the course of the vestibular 
reaction. Results obtained from 10 subjects indi- 
cated that subjective velocity rises and then de- 
clines during the course of a constant angular 
acceleration. Within the range of stimuli applied 
(0.5 deg./sec.2 to 2.0 deg./sec.2) rise time to 
maximum subjective velocity appears constant 
regardless of stimulus magnitude. The maximum 
attained and the rate of change of subjective 
velocity up to this maximum are directly related 
to the magnitude of the angular acceleration. 
However, after about 30 sec. of constant angular 
acceleration, the subjective velocity declines even 
though the angular acceleration remains constant. 
Implications of certain characteristics of the re- 
sults for the torsion pendulum theory are discussed. 
(ASTIA abstract) 


10085 
Gurfinkel', V. C., 1959 


P. K. Isakov, V. B. Malkin, and V. I. Popov 
[COORDINATION OF POSTURE AND MOVEMENTS 
OF MAN IN CONDITIONS OF INCREASED AND DE- 
CREASED GRAVITY] Koordinatsiia pozy i divshenii 
cheloveka v usloviiakh povyshennoi i ponizhennoi 
gravitatsii.—Biulleten' eksperimental'noi biologii i 
meditsiny (Moskva), 48 (11): 12-18. Nov. 1959. In 
Russian, with English Summary (p. 17-18). 


The effect of rapidly alternating phases of in- 
creased and decreased gravitational force on motor 
coordination and posture was studied in seven human 
subjects. Experiments were conducted in the ele- 
vator of Moscow University, which permits changes 
in gravity ranging from 2 g to 0.3 g within 2-3 sec. 
Positional changes of body and extremities and mo- 
tor coordination were recorded graphically. Under 
these experimental conditions no significant dis- 
turbances were registered either in coordination 
of positioning of the body and limbs or in the 
adequacy of motor performance. The role of the 
visual analyzer in maintaining equilibrium does not 
increase significantly under conditions of sub- 
gravity, as shpwn by analysis of equilibrium reac- 
tions of subjects with their eyes closed or open. It 
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is concluded that a 50% increase or decrease in 
gravity does not materially affect the system which 
controls posture and movement on the basis of 
proprioceptive regulation. (From the authors' 
summary) 


10086 


Hardy, J. D.. 1959 

C. C. Clark, and R. F. Gray 
ACCELERATION PROBLEMS IN SPACE FLIGHT. — 
Naval Air Development Center. Aviation Medical 
Acceleration Lab., Johnsville, Pa. (Project no. TED 
ADC AE 1412). Report no. NADC-MA-5909, Oct. 1, 
1959. iii+34 p. 

The major problems associated with acceleration 
(cerebral hypoxia leading to grayout, blackout, and 
unconsciousness. or hemorrhages of the conjunctiva 
and sclera), and the details of previous experimental 
work in this field using centrifuges, rocket sleds, 
and other simulators are described. The problem of 
weightlessness is discussed with special reference 
to Gerathewohl's investigation of human tolerance to 
the weightless state produced during ballistic trajec- 
tory aircraft flights. A detailed account is given of 
advances in high g protection, including the use of 
the contour couch and water immersion. In the total 
immersion capsule and with chest pressurization, a 
human volunteer ina record centrifuge run withstood 
31 g for 5 seconds with no lasting ill effects. 


10087 
Hasbrook, A. H. 


1959 
HUMAN IMPACT SURVIVAL AT 162 G.—Cornell 
Univ. Aviation Crash Injury Research, Phoenix, 
Ariz. (Contract Nonr 401(21)). Report no. Av-CIR- 
58-0-101, March 1959. [7] p. AD 219 196 
A review of a free fall, survived by a man, in- 
volving an impact of approximately 162 g for 0.014 
second and an onset rate in excess of 22,000 g per 


second. (Author's abstract) 
10088 
Hatch, H. G. 1959 


EFFECTS OF WATER-LANDING IMPACT ON AN 
ORBITAL CAPSULE FROM THE STANDPOINT OF 
OCCUPANT PROTECTION. —National Aeronautics 
and Space Administration, Washington, D. C. NASA 
Technical Note D-39, Sept. 1959. 18 p. AD 225 620 


The terminal phase of the flight of one type 
manned orbital capsule consists of a parachute 
descent through the lower atmosphere with a 
landing on water. One proposed configuration is 
a conical-shaped capsule with a segment of a 
sphere as the bottom. The spherical surface 
would be used as the landing surface as well as the 
re-entry surface. The water-landing characteris- 
tics of this type capsule have been investigated and 
found to have an acceleration onset rate of 
approximately 25,000 g/sec. with an acceleration 
varying between 20 g and impact velocity of 30 
ft./sec. This velocity is a reasonable parachute 
descent speed. Literature on human tolerance 
to rapid acceleration indicates that an acceleration 
rate of 1,500 g/sec. to a 40 g level is about the 
maximum a human can endure without injury. The 
duration of the 40 g level should not be more than 
0.1 second. For this acceleration, at an initial 
velocity of 30 ft.,/sec., the distance required to 
stop is 8.54 inches. Thus, if the capsule were 
provided with some means (internally or externally) 
to ease the occupant down 8.54 inches within the 
tolerable acceleration limits during impact, he 
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could survive the landing. Internally, the cushion- 
ing could be achieved with a crushable structure 

or a mechanical spring system. (From the author's 
summary) 


10089 
Hauty, G. T., 
and G. R. Wendt 
SECONDARY OCULAR NYSTAGMUS AS A FUNCTION 
OF INTENSITY AND DURATION OF ACCELERATION 
—School of Aviation Medicine, Brooks Air Force 
Base, Tex. Report no. 60-29, April 1960. 11 p. 


Following preliminary examination and training, 
three male undergraduates were subjected to three 
different velocities of rotation, 180°/sec., 90° /sec., 
and 45 /sec., reached by different accelerations, 
t=< 1sec., 6°/sec.2, and 2°/sec.2 With head fixed 
so that forward inclination was about 15 , the sub- 
ject experienced a trial consisting of a selected value 
of acceleration followed by 5 min. of constant rota- 
tion at a selected terminal velocity, then, a selected 
value of deceleration, and following this, a 5-min. 
stationary period. The entire sequence of nystagmic 
responses (primary and secondary of positive ac- 
celeration, and primary and secondary of negative 
acceleration) was continuously recorded through 
closed lids by the Dodge mirror-recorder. Two or 
more trials per stimulating condition were given on 
widely separated days. From these records the ones 
evidencing the greatest completeness and freedom 
from artifact were selected and the total amount of 
slow phase movement was measured for each 2 sec. 
of the secondary nystagmus. Conclusions derived 
are as follows: (1) Neither intensity nor duration of 
stimulation was found to be consistently related to the 
intensity and duration of secondary nystagmus. (2) 
Yet, total secondary nystagmic output was directly 
related to the product of intensity and duration of 
stimulation and, moreover, was roughly one-half that 
of the total output of the preceding primary phase of 
nystagmus. (3) These results, interpreted in the 
light of existing knowledge, suggest that the response 
characteristics of secondary nystagmus are deter- 
mined by activity occurring in the vestibular nuclei 
complex. (Authors' summary) (34 references) 
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Headley, R. N. 1961 
HUMAN TOLERANCE AND LIMITATIONS TO AC- 
CELERATION.—In: Bio-assay techniques for hu- 
man centrifuges and physiological effects of acceler- 
ation, p. 35-41. Edited by P. Bergeret. New York, 
etc.: Pergamon Press, 1961. 


Human tolerance and limitation to some of the ac- 
celerations anticipated in manned space travel are 
discussed. Increased knowledge of the physiological 
and psychological sequence of events occurring dur- 
ing these accelerations is mandatory. Human factors 
investigation must keep abreast of rocket technology 
so that problems can be anticipated and remedied on 
the drawing board and not 500 miles out in space. 
(Author's summary) 


10091 

Herrick, R. M. 1961 
ACCURACY OF LEVER-DISPLACEMENT BEHAV- 
IOR OF RATS FOLLC WING EXPOSURE TO PCSI- 
TIVE ACCELERATIONS. —— Naval Air Develop- 
ment Center. Aviation Medical Acceleration Lab., 
Johnsville, Pa, (BuMed,. Suctasx MRO005,15-0002,15, 
Report no, 5). Report no, NADC-MA-6111, April 
19, 19€1, iii+11 p. 
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Also puolished in: Aerospace Med,, 32 (9): 844- 
848, Sept. 1961. 

Rats were trained to press a T-bar handle of a 
response lever through an arc of at least 23.62° 


but no greater than 28.76° (Lever Position 5). This 


behavior was then evaluated immediately following 
five minutes exposure to each of the following 
positive g values: 2, 5, 10, 15, and 20. The behav- 
ior was not influenced at the lower g values. At 
the higher g values, the lever-pressing rate de- 
creased, but the percentage of lever-presses made 
to Position 5 remained the same. (Author's sum- 
mary) 


10092 
Herrick, R. M., 1959 
G. H. Kydd, and R. L. Fenichel 

BEHAVIORAL AND PHYSIOLOGICAL EFFECTS OF 
EXPOSURE TO A SIMULATED JUNO II ACCELER- 
ATION PATTERN,—-Naval Air Development Center. 
Aviation Medical Acceleration Lab., Johnsville, Pa. 
(Project no. MR 005.15-0002.16, Report no. 1). Re- 
port no. NADC-MA-5913, Sept. 21, 1959. ii+11 p. 


Male rats were subjected to positive and trans- 
verse acceleration stresses in a simulated Juno II 
missile. Electrocardiographic recordings and behav- 
ioral studies were used to evaluate the condition of 
the rats. After acceleration, no noticeable changes 
were apparent in the electrocardiograms, and there 
was no tendency to walking in an abnormal fashion. 
The total number of responses to a lever-pressing 
device was not markedly affected, either by the ac- 
celeration pattern or by associated conditions (re- 
straint, noise, etc.). In conclusion, exposure to Juno 
II acceleration pattern, within the limits of the pres- 
ent simulation, do not detrimentally affect rats 
physiologically or behaviorally. 


10093 
Herrick, R. M., 1958 

J. L. Meyers, and R. E. Burke 
DISCRIMINATIVE BEHAVIOR FOLLOWING RE- 
PEATED EXPOSURE TO NEGATIVE ACCELERA- 
TION.—Jour. Aviation Med., 29 (5): 343-349. May 
1958. 

An experiment was conducted to investigate the ef- 
fect of repeated exposure to negative acceleration on 
discriminative behavior. Rats were trained to dis- 
criminate between light, when pressing a lever might 
release a pellet of food, and darkness, when pressing 
the lever produced no response. For 5-day periods, 
the rats were exposed for 3 minutes daily to a con- 
stant foot-head acceleration, and tested 55 minutes 
later for discriminative behavior. The acceleration 
level was increased by 1 g after each 5-day period, 
until all the rats died at a maximum of 8.5 g. Re- 
peated exposure to acceleration was found to produce 
a progressive decrease in the lever-pressing rate in 
light from about 60/minute to 45/minute at 5.5 g. 
Acceleration had no effect on the initial 3/minute 
rate in darkness. It is concluded that discriminative 
behavior is not significantly impaired by repeated 
exposure to negative acceleration. 


10094 
Herrick, R. M., 1961 
and P, Karnow 
A DISPLACEMENT-SENSING CONSTANT-TORQUE 
RESPONSE LEVER DESIGNED FOR USE IN SAT- 
ELLITES. —— Naval Air Development Center. 
Aviation Medical Acceleration Lab., Johnsville, Pa. 
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(BuMed, Subtas: MR005,15-0002,16, Report no, 4). 
Report no, NADC-MA-6105, April 3, 1961, iv+20 p. 


This report describes a response lever mecha- 
nism designed for studies of lever-pressing be- 
havior of rats in an orbiting satellite. The mecha- 
nism (1) senses the displacement of the lever re- 
sulting from each press, (2) requires a constant 
torque through the total excursion of the lever 
arm, and (3) maintains the same torque character- 
istics under g. Calibration devices and techniques 
developed to evaluate the lever mechanism indicate 
its usefulness as a tool for the study of the effects 
of accelerations, including zero g, on behavior. 
(Author's summary, modified) 


10095 
Hershgold, E. J., 1960 
and S. H. Steiner 
CARDIOVASCULAR CHANGES DURING ACCELERA- 
TION STRESS IN DOGS. —~ Jour. Applied Physiol., 
15 (6): 1065-1068. Nov. 1960. 

The cardiac output, blood pressure, and heart 
rate of dogs were measured, and stroke volume 
and peripheral resistance were calculated during 
acceleration on a human centrifuge in positive and 
transverse vectors. During positive (headward) ac- 
celeration, the cardiac output and stroke volume 
were reduced, and peripheral resistance was in- 
creased, In the transverse vectors, cardiac out- 
put was stable or increased, stroke volume was 
stable, and peripheral resistance was reduced, The 
results suggest that the circulatory disturbances 
associated with positive acceleration may limit 
tolerance to acceleration, and may be avoided in 
transverse acceleration. (Authors’ abstract, modi- 
fied) 


10096 

Hershgold, E. J. 1960 
ROENTGENOGRAPHIC STUDY OF HUMAN SUB- 
JECTS DURING TRANSVERSE ACCELERATIONS. — 
Aerospace Med., 31 (3): 213-219. March 1960. 


Chest and abdominal roentgenograms were taken of 
human subjects undergoing forward acceleration at 6 
and 12 g, and left and right sideward accelerations at 
6 g. Pneumograms show that inspiratory movements 
of the thorax are minimal or even absent during such 
accelerations. The mediastinal and abdominal con- 
tents are quite vulnerable to displacement, especially 
during sideward accelerations. The organs appear 
limited in their movement only by the resistance of 
surrounding structures. The question of the safety of 
the subject arises during the sideward accelerations 
because of the lateral movements of the heart and 
large blood vessels. 


10097 

Hessberg, R. R. 1961 
ACCELERATION ENVIRONMENTS PERTINENT TO 
AEROSPACE MEDICAL RESEARCH. —— In: Human 
acceleration studies, p. 66-71. National Academy of 
Sciences-National Research Council, Washington, 
D. C. Publication no. 913, 1961. 


Present concepts of the acceleration problems 
imposed by planned space programs are reviewed 
in conjunction with an attempt to identify relatively 
unknown areas of human acceleration tolerance 
which demand the attention of research scientists 
in this field. Escape is considered separately after 
the complete discussion of all of the phases (launch, 
orbit, reentry, recovery, and landing) of a typical 
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space flight; it may occur during any phase and 
produces complex or compounded acceleration fac- 
tors depending on the time of its occurrence and 
the method used in escape. 


10098 

Hiatt, E. P. 1959 
BIODYNAMICS OF LAUNCH AND REENTRY PRO- 
FILES.-— Advances in Astronautical Sciences, 4: 
429-430. 1959. 

During the launch phase, a spacecraft is generally 
exposed to accelerations not exceeding 8 g with a total 
duration of 4 or 5 minutes, the total acceleration being 
13.7 g-minutes, to reach the velocity of 6 mi./sec. re- 
quired for a low orbit around the Earth. Experiences 
on the human centrifuge show that man can tolerate 
exposure to 3 peaks of acceleration not exceeding 12 
g and totalling more than 13.7 g-minutes provided he 
is properly positioned. The best position appears to 
be seated, forward facing, with the knees flexed and 
the trunk leaning slightly forward in the direction of 
acceleration. In re-entry into the atmosphere, the 
space vehicle must decelerate through approximately 
the same number of g-minutes as required on the 
launch phase, with the exception that the forward fac- 
ing subject will be exposed to forces opposite the di- 
rection of those during the launch phase and will be 
thrown forward into his restraints. With good whole- 
body restraint so that forces are widely distributed, 
the tolerance of such a forward-facing subject to re- 
entry deceleration is almost as good as if he were 
facing rearward. The chief limiting factors in these 
positions, transverse to the acceleration vector, are 
respiration, pain due to shift of body organs, circula- 
tory effects, and decreased performance. Centrifuge 
tests utilizing performance tests with finger tip con- 
trols indicate that discrimination and judgment show 
little decrement during accelerations like those antici- 
pated in space flight. 


10099 

Hiatt, E. P. 1961 
PRINCIPLES OF SAFETY MONITORING OF HAZ- 
ARDOUS RESEARCH ON ACCELERATION UTILIZ- 
ING HUMAN SUBJECTS. —— In: Reports on human 
acceleration, p. 1-5. National Academy of Sciences- 
National Research Council, Washington, D. C. Pub- 
lication no. 901, 1961. 


An outline is given of special monitoring proce- 
dures to be employed during measurements upon 
human subjects exposed to acceleration stress, 
either in the space capsule or in training in the 
laboratory. These recommended procedures will 
minimize the danger of accidents and ensure the 
well-being of subjects in explorations which must 
be carried out in the space program. 


10100 
Holleman, E.C., 

N. A. Armstrong, and W. H. Andrews 
UTILIZATION OF THE PILOT IN THE LAUNCH AND 
INJECTION OF A MULTISTAGE ORBITAL VEHICLE. 
—National- Aeronautics and Space Administration. 
Flight Research Center, Edwards, Calif.; issued by 
Institute of the Aeronautical Sciences, N. Y. Paper 
no. 60-16, Jan. 27, 1960. [42] p. 


The capacity of human pilots to control the launch 
of typical multistage vehicles was investigated under 
varying conditions of vehicle damping and stability 
by fixed-base and centrifuge simulators. The control 
task was found to be well within the capability of hu- 
man pilots at accelerations up to 15 g. With a good 


1960 


320 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


support system the prime physiological effect of the 
acceleration environment was a loss in peripheral 
vision. The effect was not serious below 9 g, and 
was confined within control limits at accelerations of 
12-14 g by prebreathing of 100% oxygen. Use of the 
pressure suit had little detrimental effect on perform- 
ance. It is suggested that full pilot control of space 
vehicles throughout the launching procedure would 
provide the most advantageous condition for effective 
response to emergency Situations. 


10101 

Howard, P. 1959 
CHANGES IN THE CARDIAC OUTPUT DURING 
POSITIVE RADIAL ACCELERATION | Abstract |]. — 
Jour. Physiol. (London), 147 (2): 49P-50P. Sept. 
2, 1959. 


Cardiac output and Og consumption were deter- 
mined in two subjects after exposure to radial 
accelerations of 2.0 and 2.4 g on the human centri- 
fuge. At 2 g the output was reduced to approxi- 
mately 68% of the resting value, and at 2.4 g it 
fell to about 60%. Because of the concomitant in- 
crease in heart rate the changes in stroke volume 
were greater still. In both cases the 02 consump- 
tion rose by about one-third during the exposure. 
The author states these results are comparable 
to those obtained after tipping from the horizontal 
to the erect posture (equivalent to a radial acceler- 
ation of 1 g) which produces an average cardiac 
output decrease of 25%. (Quoted in part) 


10102 

Hruza, Z. 1961 
FAT METABOLISM DURING ADAPTATION TO 
TRAUMA IN THE NOBLE-COLLIP DRUM. —-— 
Physiologia bohemoslovenica (Praha), 10 (4): 370- 
375. 1961. In English. 


Levels of esterified fatty acids (EFA) in the se- 
rum and liver and of non-esterified fatty acids 
(NEFA) in the serum and epididymal fat were de- 
termined after trauma in the Noble-Collip drum in 
male rats adapted and not adapted to this proce- 





dure. In non-adapted rats NEFA levels rise in both 


the serum and the adipose tissue while EFA levels 
fall in serum and liver. In adapted animals EFA 
levels do not change while NEFA levels rise only 
for a short time (3.5 hours after trauma). Initial 
levels of NEFA are higher and those of EFA lower 
in adapted animals. (Author's summary) 


10103 

Hriiza, Z. 1961 
SEXUAL DIFFERENCES IN RESISTANCE TO TRAU- 
MA IN THE NOBLE-COLLIP DRUM AND DURING 
ADAPTATION TO TRAUMA AND THE EFFECT OF 
CASTRATION. —— Physiologia bohemoslovenica 
(Praha), 10 (2): 173-180. 1961. In English. 


Both female rats and female mice were more re- 
sistant to trauma in the Noble-Collip drum than 
their male counterparts. Six weeks after castration 
of adult male and female animals their resistance 
to trauma had not changed. If castrated on the 10th 
postnatal day resistance in the animals when adult 
is increased in male and decreased in female ani- 
mals. Thus the higher resistance of female adult 
animals is not due to the presence of the gonads, 
but to the "female functional type", the development 
of which is dependent of the gonads. Female ani- 
mals adapt better to trauma than males but this is 
proportional to their higher natural resistance. Us- 
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ing two methods for evaluating resistance (one tak- 
ing into account survival or death at different doses 
of trauma, and one using increasing trauma doses 
up to the death of the animal) it was shown that 

30 g. rats (young animals) show no sexual differ- 
ence in their resistance to trauma. (Author's sum- 
mary) 


10104 
Hyde, A. S. 1961 


THE PHYSIOLOGICAL EFFECTS OF ACCELERA- 
TION ON RESPIRATION AND PROTECTIVE MEAS- 
UnES.—In: Bio-assay techniques for human centri- 
fuges and physiological effects of accelevation, p. 
101-106. Edited by P. Bergeret. New York, etc.: 
Pergamon Press, 1961. 

Recent experiments defining respiratory physiol- 
ogy during forward acceleration are examined. 
Numerous alterations in respiratory physiology oc- 
cur during forward acceleration. All lung volumes 
decrease proportionately, with the exception of re- 
sidual volume which does not change at 4 g. The mid- 
pulmonary position falls and maximum breathing 
capacity and functional residual capacity decrease. 
Alveolar ventilation is maintained, and intrapulmonic 
pressure increases for a constant volume, resulting 
in an increase in the elastic work of breathing. 
Studies of optimal back angle suggest that 10 to 15° 
-f forward inclination require the least respiratory 
work. (From the author's conclusions) 


10105 
luganov, E. M., 1960 
I, I, Kas'ian, and V. I. Iazdovskii 

[MUSCLE TONE DURING CONDITIONS OF 
WEIGHTLESSNESS] O myschechnom tonuse v 
usloviiakh nevesomosti. —— Izvestiia Akademii 
nauk SSSR, Seria biologicheskaia (Moskva), 25 (4): 
601-606. July-Aug. 1960, In Russian, with English 
summary (p. 606). 


The nature and degree of change in the eye 
muscle tone of a rabbit was investigated during 
alternating super- and subgravitational conditions, 
Movements of the left eye were filmed during 
rocket flight (with accelerations up to 6.5 g and a 
weightless period of 5 minutes) from the moment 
of take-off throughout the flight. Control experi- 
ments were done under laboratory conditions em- 
ploying a centrifuge, whereby the acceleration for- 
ces attained were analogous to those in flight. The 
vertical displacement of the eyeball during flight 
suggests a decrease of the tonic tension of eye 
muscles during weightlessness, Displacement of 
the projection of the visual afterimage into dis- 
tance during alternating super- and subgravitationa] 
states (oculogravic and agravic illusion) is appar- 
ently caused by the vertical displacement of the 
eyes, brought about by reflex stimuli from the oto- 
lith apparatus, 


10106 

Jager, M. 1959 
[THE DANGEROUS G] Das gefihrliche g. — Flug- 
Revue (Stuttgart), (2): 22-25. Feb. 1959. In German. 


The physiological effects of g forces, and human 
g-tolerance limits are reviewed, and protective 
measures and current experiments, such as tests 
in water immersion chambers, are discussed. Com- 
plete enclosure of the pilot in water in a pressurized 
chamber has been suggested for future space flights. 
Centrifugal experiments showed that, although the 
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subject had full freedom of arm and leg motion, the 
physiological effects of gravity in water resembled 
those observed when pressure suits were worn. Since 
the heart and lungs were still in an air environment, 
they did not receive the full protection given to the 
rest of the body. Within a short period of time, the 
subject experiences pain in the thoracic region. It 
has been suggested to fill the lungs with water in 
which oxygen has been dissolved. 


10107 
Johnson, W. H., 1961 


and N. B. G. Taylor 
THE IMPORTANCE OF HEAD MOVEMENTS IN 
STUDIES INVOLVING STIMULATION OF THE OR- 
GAN OF BALANCE. —— Acta oto-laryngolcgica 
(Stockholm), 53 (2-3): 211-218. March-April 1961. 


Procedures (two-pole swing, counter-rotating 
secondary turntable, electronic recording of head 
movements) are described which enable precise 
determination of the sensitivity of the various com- 
ponents of the non-auditory membranous labyrinth. 
In regard to motion sickness induced by various 
devices, it is stressed that the angular and linear 
accelerations described as characteristic of various 
pieces of apparatus refer to the apparatus alone. 
If valid conclusions on the effects of these accel- 
erations are to be drawn, care must be taken to 
ensure that the motion of the subject's head con- 
forms as closely as possible to that of the appara- 
tus. If the head is allowed to move freely, either 
voluntarily or involuntarily, it will be subject to 
additional accelerations due to these motions, and, 
in particular, to angular accelerations because of 
the short radii involved in head movements with 
respect to the body. (Authors' summary, modified) 


10108 
Johnson, W. H., 1961 


and N. B. G. Taylor 
A REVIEW OF THE PHYSIOLOGICAL EFFECTS OF 
ANGULAR ACCELERATIONS. —In: Bio-assay 
techniques for human centrifuges and physiological 
effects of acceleration, p. 23-34. Edited by P. 
Bergeret. New York, etc.: Pergamon Press, 1961. 


The known and possible physiological effects of 
angular (rotational) accelerations are reviewed in 
relation to the production of motion sickness, spatial 
disorientation, and blackout by centrifugal accelera- 
tion. The characteristic accelerations of physiolog- 
ical significance produced by swings, turntables, 
centrifuges, and a linear vertical accelerator are de- 
scribed. The bearing of these factors on present 
flying conditions and on some proposals for future 
operations are discussed and a preliminary report is 
given on some recent experiments in cats to clarify 
the function of the utricle and the saccule. (Authors' 
summary) 


10109 
Jones, G. Melvill 1961 


and D. H. Drazin 
OSCILLATORY MOTION IN FLIGHT. —— RAF Inst. 
of Aviation Medicine (Gt. Brit.), Farnborough; 
issued by Flying Personnel Research Committee 
(Gt. Brit.). Report no. FPRC 1168, July 1961. 
ii+17 p. 

Subjects in a Javelin two-seater aircraft were 
exposed to oscillatory conditions in roll and pitch 
at various frequencies and angular-velocity ampli- 
tudes. Maximum linear acceleration at the head 
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proved the most significant criterion of tolerance. 
Broadly speaking, it was found that when the max- 
imum linear acceleration at the head was less than 
0.1 g conditions were entirely acceptable, and when 
greater than 0.2 g were entirely unacceptable. In 
the pitching plane very much greater vertical ac- 
celerations, due to the undulating flight path, led to 
rapid induction of severe nausea in all conditions 
examined. Despite reaching the subjective limits of 
tolerance, objective measurements of visual acuity 
showed no serious deterioration in the worst flight 
conditions, but a parallel laboratory experiment 
suggested that serious deterioration would ensue 
with only slightly increased severity of oscilla- 
tion. (Authors' abstract, modified) 


10110 

Kaehler, R. C. 1961 
THE EFFECTS OF TRANSVERSE ACCELERA- 
TIONS AND EXPONENTIAL TIME-LAG CONSTANTS 
ON COMPENSATORY TRACKING PERFORMANCE, 
— Univ. of Southern California. School of Medi- 
cine, Los Angeles (Contract AF 33(616)-5407); 
issued by Aeronautical Systems Division. Biomedi- 
cal Lab., Aerospace Medical Lab., Wright-Patter- 
son Air Force Base, Ohio (Project no. 7222, Task 
no. 71746). ASD Technical Report no. 61-457, 
Sept. 1961. vi+34 p. 


A study was conducted to determine the effects 
and interactions of front-to-back transverse accel- 
erations, in the magnitudes of 0, 3g, and 6g, and 
exponential time-lag constants of 0.1, 1.0 and 2.0 
seconds on human control performance on a com- 
pensatory tracking task. In general, the results 
substantiated predictions of human tracking per- 
formance based on Helson's U-hypothesis (which 
expresses the fact that organisms can adapt to a 
fairly wide range of stimulus values and function 
optimally in this range) and Principle of General- 
ity (which states that stimulus values in the opti- 
mum band tend to stay optimal when accessory 
conditions are changed). Concepts from informa- 
tion theory are introduced to explain certain 
learning phenomena which occurred in the course 
of the experiment. (Author's abstract, in part) 

(29 references) 


10111 

Kaehler, R.C. 1959 
HUMAN PILOT PERFORMANCE DURING BOOST 
AND ATMOSPHERE REENTRY.—Aerospace Med., 
30 (7): 481-486. July 1959. 


Ten individuals were subjected to positive acceler- 
ation in order to test their tracking ability with ei- 
ther a center stick or a right-hand stick. A Statisti- 
cal analysis of performance measures revealed no 
statistically significant differences in control of 
pitch, but a significant statistical difference in con- 
trol of roll in favor of the right-hand stick. The sub- 
jects preferred the right-hand stick due to the 
amount of physical effort required to properly operate 
the center stick under acceleration stress. 


10112 
Kaehler, R. C., 1930 
and J. P. Meehan 
HUMAN PSYCHOMOTOR PERFGRMANCE UNDER 
VARIED TRANSVERSE ACCELERATIONS. —— 
Univ. of Southern California School of Medicine, 
Los Angeles (Contract AF 33(616)-5407); issued 
by Wright Air Development Division, Aerospace 
Medical Division, Wright-Patterson Air Force 
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Base, Ohio (Project no, 7222, Task no. 71746). WADD 
Technical Report no. 60-621, Aug. 1960. iv+50 p. 


Performance measures were obtained for re- 
sponse, reach, and adjustment or activation times 
in the operation of five typical aircraft controls 
during positive transverse (which pushes the sub- 
ject back into the seat) and negative transverse 
accelerations (pushing him out of the seat). Posi- 
tive transverse accelerations of 6-8 g resulted in 
performance decrements in all parameters meas- 
ured, while 4 g decelerations had little effect. Both 
reach time and adjustment time were greatest for 
controls requiring motion in a direction opposite to 
the accelerative force. The time required for the 
operation of different controls was increased for 
controls in the order: toggle switch, push-to-test 
button, horizontal lever, rotating knob, and verti- 
cal wheel. It is concluded that effective participa- 
tion in aerospace vehicle control is possible dur- 
ing relatively high maguitude front-to-back and 
back-to-front transverse accelerations, 


10113 
Katzberg, A. A., 1960 
and G. T. Daye 

SURVIVAL OF THE ISOLATED EMBRYONIC 
HEART WHEN EXPOSED TO HIGH RELATIVE 
CENTRIFUGAL FORCES. — School of Aviation 
Medicine. Aerospace Medical Center, Brooks Air 
Force Base, Texas. Report no, 61-19, Dec. 1960, 
9 p. 

The effects of increased gravitation on the iso- 
lated embryonic chick heart were studied. Chick 
embryos that had incubated from 4 to 18 days 
were used as sources of the hearts. It was found 
that the younger hearts were more resistant to 
trauma induced by gravitational stresses. Many 
of the young specimens withstood the effects of 
98,500 x gravity, while most of the older group 
entered total cardiac arrest at levels less than the 
equivalent of 15,000 x gravity. Tracings made with 
an electrocardiograph substantiated these findings. 
(Authors' abstract) 


10114 
Kennedy, R. S., 1961 
and A. Graybiel 

SYMPTOMATOLOGY DURING PROLONGED EXPO- 
SURE IN A CONSTANTLY ROTATING ENVIRON- 
MENT AT A VELOCITY OF ONE REVOLUTION 
PER MINUTE. —— Naval School of Aviation Medi- 
cine, Pensacola, Fla. (Project no. MR005.13-6001, 
Subtask 1, Report no, 62) and National Aeronautics 
and Space Administration, Washington, D. C. (NASA 
Order no. R-1). Joint Report, Sept. 8, 1961. ii+19p. 


Eight subjects were systematically observed on 
certain tasks aboard the Pensacola Slow Rotation 
Room at a velocity of one r.p.m, Pilot experiments 
indicated the great majority of unselected subjects 
would be symptom free at this speed. Consequently, 
four subjects were selected whose susceptibility to 
canal sickness and motion sickness was far above 
average. The findings warranted the conclusion that 
under the conditions of this experiment, exposure 
to a constantly rotating environment at one r.p.m. 
does not handicap the performance of persons with 
far greater than average susceptibility to canal 
sickness. (Authors' abstract) 
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10115 
Kornhauser, M. 1958 


IMPACT PROTECTION FOR THE HUMAN STRUC- 
TURE.— Advances in Astronautical Sciences, 3: p. 
38-1 to 38-9. 1958. 


The tolerance of humans to transient accelerations 
is presented in a form which permits rapid estima- 
tion of allowable impact velocities. As a example of 
the application of the human impact sensitivity curve, 
detailed analysis is made of a manned capsule on im- 
pact with water and concrete. Although it is found 
that no special protection is required for low-speed 
impact, shock-mounting space requirements become 
significant at higher impact velocities. (Author's 
abstract) 
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AND END POINT DURING ACCELERATION. 
Naval Air Development Center. Aviation Medical 
Acceleration Lab., Johnsville, Pa. (Project no. 
NM 11 01 12.9, Report no. 2). Report no. NADC- 
MA-5903, May 29, 1959. [16] p. 

Also published in: Jour. Applied Physiol., 15 (5): 
903-906. Sept. 1960. 


Simultaneous observations have been mace of the 
occurrence of anene point of unconsciousness anc 
carotice blooc pressure in rhesus monkeys during 
positive acceleration. The cata incicate that the 
carotid pressure is influenced initially by a ma- 
neuver which gives rise to a positive wave of 
pressure that is well coordinatec with the onset 
of tansential acceleration, while positive accelera- 
tion is at a very low level. Following this, there 
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THEORETICAL PREDICTION OF THE EFFECT OF 
RATE-OF-ONSET ON MAN'S G-TOLERANCE.— 
Aerospace Med., 32 (5): 412-421. May 1961. 


The effects of build-up time and of total duration 
acceleration-time pulses on man's g-tolerance are 
predicted within the framework of a simple theoret- 
ical mass-spring model. It is demonstrated both 
theoretically and experimentally that a short-dura- 
tion impact regime exists in which neither pulse 
shape nor pulse duration is significant, velocity 
change being the governing criterion of damage. At 
intermediate durations (0.1 to 1 second), theory in- 
dicates that both pulse duration and onset rate are of 
paramount importance; while response to the long- 
duration pulses of equal acceleration is shown theo- 
retically todependon rate-of-onset. For these long- 
duration acceleration pulses, it is estimated that 
man's g-tolerance remains at the centrifuge value 
of about 20 g for onset rates less than 10 g/sec., 
dropping to about 10 g for onset rates above 100 g 
sec. (Author's summary) 


10117 
Kydd, G. H., 1958 
and A. M. Stoll 
G TOLERANCE IN PRIMATES. I. UNCONSCIOUS- 
NESS END POINT.—Jour. Aviation Med., 29 (6): 
413-421. June 1958. 


Experiments were conducted on Rhesus monkeys 
to define an end point indicative of loss of conscious- 
ness during acceleration. Motion picture studies 
were made of unanesthetized monkeys exposed to 
positive accelerations of 2.8 to 15.6 g. Preliminary 
experiments showed that the most reliable response 
indicative of loss of consciousness was the "end of 
blinking”. Acceleration produced an initial increase 
in blinking, along with general physical activity, and 
its cessation was associated with the beginning of a 
period of inactivity. In most animals, at higher ac- 
celeration levels, alternating periods of quiescence 
and activity occurred until all activity ceased. 
Curves of time and acceleration levels required to 
produce unconsciousness in monkeys were found to 
be parallel to those for human subjects. It is con- 
cluded that the establishment of an end point for un- 
consciousness in monkeys provides a method for the 
systematic correlation of animal and human experi- 
mentation. 


10118 


Kydd, G. H., 1959 
R. L. Fenichel, and R. J. Crosbie 

G TOLERANCE IN PRIMATES. II. OBSERVATIONS 

ON THE RELATIONSHIP OF CAROTID PRESSURE 


constant, that is, a function of peak g. The cate 
incicate that the en’ point occurs after a constant 
interval following the pressure minimum an¢c is 
therefore related to the slope of the blooe pressure 
curve, The significance of this observation with 
respect to blooc supply is “iscussed, (Authors' 
abstract) 


10119 


Lamb, L. E., 1961 
and J. Roman 
THE HEAD-DOWN TILT AND ADAPTABILITY FOR 
AEROSPACE FLIGHT.—Aerospace Med., 32 (6): 
473-486. June 1961. 


A study of 224 subjects with feet down (+1 g), 
horizontal (transverse g), and 45-degree head-down 
tilt (-0.7 g) in the laboratory on a standard tilt table 
was carried out. Marked changes in heart rate were 
noted, which were frequently associated with strik- 
ing cardiac arrhythmias. Age which ranged from 20 
to 45 years, did not appear to be a significant factor 
influencing the changes in heart rate or rhythm. 
Neither physical fitness nor exercise tolerance was 
a significant factor in influencing the level of 
sympathetic acceleration or vagotonic rebound indi- 
cated by changes in pulse rate for this group. Asa 
group, there were no significant differences between 
individuals who had had previous history of loss of 
consciousness, individuals who presented for a 
variety of complaints to the Consultation Service 
other than loss of consciousness, and individuals 
undergoing special testing from the Test Pilot 
School. The most significant factor influencing the 
degree of cardioinhibitory response noted in the 
head-down tilt was the level of sympathetic activity 
in the individual as indicated by his baseline heart 
rate and his post-stress sympathetic acceleration 
level. (Authors' summary, modified) 


10120 

Latham, F. 1958 
LINEAR DECELERATION STUDIES AND HUMAN 
TOLERANCE, —Clinical Sci. (London), 17 (1): 
121-133. Feb. 1958. 


Four subjects from the R.A.F. Institute of Avia- 
tion Medicine took part in an experiment to assess 
the limits of physiological tolerance to linear de- 
celerations. A rocket-propelled trolley was used 
and a number of linear decelerations of various 
patterns lasting from 0.2 to 0.4 sec. were made. 
Four types of service torso restraining harnesses 
were employed by the subjects in the tests. The 
results yielded the following information: (1) a 
combined harness alone (having a four-point attach- 
ment), which is proposed for use in service air- 
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craft, should give protection up to 17 g, but above 
this figure, a serious injury is likely; (2) the dif- 
ferences observed by joining the two shoulder 
straps to a common attachment, making a three- 
point harness, were not significant; (3) by employ- 
ment of additional leg restraints, it is considered 
that the safe limit may be raised to at least 20 g; 
(4) arm, leg, and head restraints together with a 
waistcoat harness should give protection up to 25 g. 
(From the author's summary) 


10121 
Latham, F., 1959 
and P. Howard 

MECHANISMS OF INJURY DURING WHOLE BODY 
DECELERATION. —RAF Inst. of Aviation Medi- 
cine (Gt. Brit.), Farnborough; issued by Flying 
Personnel Research Committee (Gt. Brit.). Report 
no. FPRC/Memo 100, Jan. 1959. [5] p. AD 217225 


Experiments were carried out on the changes in 
venous pressure at head level resulting from vio- 
lent blows to the torso. The results suggest a 
possible mechanism for the conjunctival and soft 
tissue haemorrhages observed during whole body 
linear decelerations. (Authors' summary and 
conclusions) 


10122 
Lawton, R. W., 1958 

L. C. Greene, G. H. Kydd, L. H. Peterson, 

and R. J. Crosbie 
ARTERIAL BLOOD PRESSURE RESPONSES TO G 
FORCES IN THE MONKEY. I. SINUSOIDAL POSI- 
TIVE G.—ZJour. Aviation Med., 29 (2): 97-105. 

Feb. 1958. 

Measurements were made of arterial blood pres- 
sures in Rhesus monkeys exposed to positive 
sinusoidal accelerations with peaks of 3-10 g and 
periods of 5-25 seconds. The responses were 
shown to conform to those of a distensible hydraulic 
column, in which pressure is affected by the height 
of the fluid column in the direction of acceleration, 
the volume within the column, and its distensibility. 
A decrease in arterial volume and a resultant pres- 
sure fall were also observed, which were produced 
by a change in the dynamic equilibrium of inflow 
and outflow in the system. The factors tended to 
balance each other in the region of the diaphragm, 
so that blood pressure changes were minimal in 
that area. 


10123 
Leverett, S. D., 1959 
and N. P. Clarke 
A TECHNIQUE FOR DETERMINING CHANGES IN 
FORCE OF CARDIAC CONTRACTION DURING AC- 
CELERATION. —Aerospace Med., 30 (11): 832-839. 
Nov. 1959. 


A technique is described for measuring changes in 
force of contraction of the heart during positive ac- 
celeration in intact, anesthetized dogs. It employs a 
modification of the Walton-Brodie strain-gage arch. 
3-g rapid-onset accelerations of 15 seconds duration 
caused an initial decrease in both arterial pressure 


and force of contraction. Six to ten seconds later, re- 
flex increase in force of contraction to 25% above con- 


trol level apparently contributed to a concomitant 
rise in arterial pressure. Dibenzyline reduced by 
one-half the acceleration required to reduce systolic 
blood pressure at head level to zero in gradual-onset 
experiments. The post-Valsalva arterial overshoot 
was absent following administration of this drug. In 
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prolonged exposures to 3-g accelerations, a decrease 
in arterial pressure and force of contraction appeared 
between three and seven minutes, accompanied by 
significant electrocardiographic changes. The depres. 
sion of arterial pressure and force of contraction 
lasted longer than a ten-minute post-run observation, 
but force of contraction returned to normal within 24 
hours. (Authors' summary) 


10124 
Lindberg, E. F., 1960 


W. F. Sutterer, H. W. Marshall, R. N. Headley, 
and E. H. Wood 
MEASUREMENT OF CARDIAC OUTPUT DURING 
HEADWARD ACCELERATION USING THE DYE- 
DILUTION TECHNIQUE.—Aerospace Med., 31 (10): 
817-834. Oct. 1960. 


Measurements of cardiac output, heart rate, stroke 
volume, mean arterial pressure and systemic vascu- 
lar resistance were made in six seated subjects dur- 
ing a total of 51 exposures for one minute to 2, 3, and 
4 g levels of headward (positive) acceleration pro- 
duced by a human centrifuge. The determinations of 
cardiac output by the indicator-dilution technique as 


well as measurement of the other variables mentioned | 


were made during the period 20 to 40 seconds after 
the onset of acceleration. Although there was a wide 
variability in the results, comparison of the average 
values during acceleration with data from 31 inter- 
spersed control determinations revealed decreases of 
7, 18, and 22% in cardiac output, and decreases of 24, 
37, and 49% in stroke volume during accelerations of 2, 
3, and 4 g, respectively. Increases in heart rate of 
14, 35, and 56%, in mean aortic pressure of 9, 21, and 
27%, and in systemic vascular resistance of 17, 41, 
and 59% were demonstrated during the 2, 3, and 4g 
accelerations, respectively. Inflation of the g-3A 
anti-g suit to 200 mm. Hg pressure during accelera- 
tion did not produce a significant systematic differ- 
ence in the parameters measured except for the mean 
aortic pressure which was elevated to an average of 
15 mm. Hg above the values obtained during exposures 
without inflation of the suit. The levels of accelera- 
tion associated with equivalent degrees of visual im- 
pairment were elevated approximately one g by infla- 
tion of the suit. (Authors' summary and conclusions, 
modified) 


10125 
Lindberg, E. L. 1959 


ACCELERATION TESTS.—In: Project Mercury can- 
didate evaluation program, p. 11-15. Ed. by C. L. 
Wilson. Wright Air Development Center. Aerospace 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 7164, Task no. 71832). WADC 
Technical Report no. 59-505, Dec. 1959. 

A method is described by which a group of subjects 
was evaluated in terms of physiological response and 
performance during headward and forward accelera- 
tion. The decrement in respiratory function was de- 
termined during both types of acceleration by meas- 
uring the vital capacity. During headward accelera- 
tion the cardiovascular system's response was 
determined by recording the level of visual blackout. 
Further information regarding the cardiovascular 
system was obtained from the electrocardiograms 
recorded during the tests. To determine if the sub- 
ject's lack of familiarity with acceleration, as ex- 
perienced on the centrifuge, would affect the results, 
the same tests were performed on a panel of experi- 
enced centrifuge riders. The difference in results 
was not statistically significant. Each subject's per- 
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6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 


formance was compared with the mean values for the 
entire group, and a scoring system was designed to 
divide the subjects into average, above average, and 
below average groups. A further subdivision into an 
order of precedence, based on the data from these 
brief tests, was not felt to be warranted. It was in- 
tended that any serious physiological handicap or de- 
fect would be demonstrated during the selected pro- 
files. (Author's summary) 


10126 
Lissner, H. R., 

M. Lebow, and F. G. Evans 
EXPERIMENTAL STUDIES ON THE RELATION BE- 
TWEEN ACCELERATION AND INTRACRANIAL 
PRESSURE CHANGES IN MAN.—Surgery Gynecol. 
and Obstetrics, 111 (3): 329-338. Sept. 1960. 

Twenty-three test drops from up to 6-ft. heights 
were carried out on four embalmed, white, adult, hu- 
man male cadavers. In all the test series (a total of 
five) the blow was applied to the forehead of the cada- 
vers using impact surfaces of steel, of steel covered 
with various padding materials, and of mockups of 
automobile instrument panels. Accelerations were 
measured by an accelerometer attached to the occi- 
put. Intracranial pressures in the parietal and tem- 
poral regions were measured by pressure trans- 
ducers. The following measurements were obtained: 
A 3-ft. drop on a steel block at an acceleration of 
136-237 g, and an impact velocity of 10.9 mi./hr. 
(0.006 sec. duration) produced -15 to -25 lb./sq. in. 
parietal pressures; the values were less when a 
steel plate with clamped edges was used. Tests 
carried out on automobile instrument panels resulted 
in a progressive reduction of parietal pressure down 
to 12 lb./sq. in. (use of a 1956 automobile instrument 
panel). When the same panel was covered with a 
polyurethane padding, the temporal pressure de- 
creased further to 9 lb./sq. in. When the head struck 
a steel block after a drop from 3 ft. at an accelera- 
tion of -237 g (parietal pressure, -15 lb./sq. in.; im- 
pact velocity, 10.9 mi./hr.; duration, 0.006 sec.), a 
slightly depressed comminuted fracture was produced. 
The same drop, but at a reduced acceleration of -43 
g, resulted in a linear fracture of the skull. 


10127 
Lomonaco, T., 

A. Scano, and F. Rossanigo 
[BEHAVIOR OF SOME PERCEPTUAL-MOTOR 
FUNCTIONS DURING THE TRANSITION FROM 
ABOUT TWO TO ZERO G AND THE EFFECT OF 
TRAINING: EXPERIMENTS EXECUTED WITH THE 
SUBGRAVITY TOWER] Comportamento di alcune 
funzioni percettivo-motorie durante il passaggio da 
circa 2 a 0 g ed influenza dell’ allenamento: es- 
perimenti eseguiti con la torre di subgravita. —— 
Rivista di medicina aeronautica e spaziale (Roma), 
23 (4): 439-456. Oct. -Dec. 1960. In Italian, with 
English summary (p. 453). 


Six subjects executed a repetitive task with elec- 
trical switches following a pre-established pattern 
while at rest and when launched on a subgravity 
tower to alternate states of hyper- and zero grav- 
ity. An analysis of films taken during the test 
showed that normal subjects could tolerate several 
short and frequent exposures .9 zero gravity be- 
fore and after mild rectilinear accelerations with- 
out any difficulty, and could perform relatively 
simple perceptual-motor tasks, although with less 
speed and accuracy than under normal conditions. 
Repetition of the task during launches (training) led 
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1960 
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to a definite improvement in performance, Unre- 
strained subjects exhibited greater difficulty and 
inaccuracies in task performance. It was observed 
from recorded photograms that the greatest part 
of each test was performed under sub- or zero 
gravity states. These states only slightly affected 
the coordinated motor performance of the subject 
provided that the relation between his body and the 
surrounding objects remained fixed. 


10128 


Lomonaco, T. 1961 
[BEHAVIOR OF THE CIRCULATORY AND RESPIR- 
ATORY SYSTEM OF THE PILOT DURING MODERN 
ACROBATIC FLIGHT AND IN SPATIAL FLIGHT] 
Comportamento del sistema circolatorio e respir- 
atorio del pilota durante il volo acrobatico moderno 
e nel volo spaziale. —— Rivista di medicina aero- 
nautica e spaziale (Roma), 24 (2): 146-163. April- 
June 1961. In Italian, with English summary 
(p. 161). 


The physical aspects and aeromedical classifica- 
tion of accelerations are summarized. Special con- 
sideration is given to physiological and physio- 
pathological changes induced by accelerations in 
the circulatory and respiratory systems. These 
changes are most severe when the body is sub- 
jected to great multiples of g for a long period of 
time. Head-to-foot (negative) accelerations are ex- 
tremely hazardous, whereas other types (foot to 
head, chest to back, and back to chest) are less 
dangerous. Data on the effects of weightlessness 
are still incomplete and can only be estimated by 
deduction. 


10129 
Margaria, R., 


1958 
T. Gualtierotti, and D. Spinelli 

PROTECTION AGAINST ACCELERATION FORCES 

IN ANIMALS BY IMMERSION IN WATER. —Jour. 

Aviation Med., 29 (6): 433-437. June 1958. 


Experiments were conducted to investigate the 
hypothesis that immersion of a body in a fluid of 
equal density can reduce acceleration forces to zero. 
Small fish and frogs exposed on a centrifuge to 3000 
g for up to 10 minutes showed a loss of equilibrium, 
apparently resulting from detachment of the otoliths 
from the ampulla. The fish died after approximately 
24 hours, probably because of an inability to obtain 
food. Frogs were able to substitute visual informa- 
tion for that lost from the otoliths and recovered 
their equilibrium in about two weeks. Centrifugation 
also produced a temporary concentration of erythro- 
cytes in some parts of the body, with ischemia in 
other parts. Small rats exposed to acceleration by 
stopping a free fall from a height of 9 meters died at 
an acceleration level of 100 g, while partial immer- 
sion in water increased tolerance ten-fold. With in- 
creased depth of immersion above head level, hydro- 
static pressure acting on the thorax resulted in 
decreased resistance to acceleration. Resistance 
was apparently limited by the difference in density of 
the lungs and the rest of the body, producing hemor- 
rhagic lung lesions, extensive lacerations, and dis- 
continuity of the parenchymal tissues and of the ves- 
sels. Rat fetuses without air in the lungs survived 
accelerations of 10,000 g, while the mother was killed 
instantly. 
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Margaria, R. 1958 
WIDE RANGE ACCELERATION INVESTIGATIONS IN 
MAN AND ANIMALS. —-Rivista di medicina aero- 
nautica (Roma), 21 (4): 655-690. Oct.-Dec. 1958. In 
English. 

Also published in: Jour. Aviation Med., 29 (12): 
855-871. Dec. 1958. 


On the basis of elementary laws of physics describ- 
ing the behavior of bodies floating in a fluid and sub- 
jected to acceleration, the possibility of protecting the 
body against accelerative forces is investigated. Par- 
ticular attention is given to the prone as opposed to the 
upright position, and to immersion of the body ina 
fluid of the same density Immersion of mammals 
(mice) in water increases the resistance to accelera- 
tion more than 10 fold: impacts of more than 1000 g 
have been sustained by such animals as opposed to 100 
g when not immersed. Animals having no air cavities 
in the body, such as fish or mammalian foetuses, can 
support even much higher accelerative forces. Phys- 
iological stimulation thresholds of the otolithic appa- 
ratus in all directions have been determined in man 
floating in water. The lack of impulses from this ap- 
paratus is possibly of no serious consequence on the 
functionality of the brain. The gravity stimulation 
threshold of the labyrinth in mammals as from the 
induced changes of the electrical activity of the 
flocculonodular lobe of the cerebellum is of the order 
of 0.01 to 0.005 g. The lack of orientation in homing 
pigeons due to radar interference is considered to be 
attributable to a possible temperature effect, of which 
experimental evidence is given. Migratory animals 
respond to acceleration stimuli with peculiar spindle- 
like bursts of cerebellar action potentials persisting 
for some time after the removal of the stimulus. This 
peculiarity is in accord with the hypothesis that mi- 
gration in animals is possibly supported by a higher 
sensitivity to geodetic forces. The possible geodetic 
forces that may give reason for migration, are con- 
sidered, particularly the accessory Coriolis acceler- 
ation: they are of the order of magnitude of 1 x 10-6 
g, i.e., much lower than the threshold of stimulation 
found experimentally on the same animals. The phys- 
iological basis to account for animal migration is 
therefore still lacking. (Author's summary, modified) 
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Marukhanian, E. V. 1961 
[ELECTROCARDIOGRAPHIC CHANGES AND CEN- 
TRAL NERVOUS SYSTEM DISTURBANCES PRO- 
DUCED BY ACCELERATION] Izmeneniia v elektro- 
kardiogramme i narushenie sostoianiia tsentral'noi 
nervnoi sistemy pod vliianiem uskoreniia, —— Fizi- 
ologicheskii zhurnal SSSR (Moskva), 47 (7): 843- 
851. July 1961. In Russian, 

Various electrocardiographic changes indicative 
of moderate deflection of the electrical axis of the 
heart to the right and of the primary effect of ac- 
celeration on the right heart were seen when sub- 
jects were exposed to the action of centrifugal 
forces in the head-to-foot direction. When there 
was profound functional disturbance of the central 
nervous system, the subjects’ ECGs exhibited mod- 
erate displacement of the ST interval from the 
isoelectric line and reduction in the size of the T 
wave or a negative T wave. The most pronounced 
displacement of the ST interval and most pro- 
nounced change in the T wave were 10-20 sec. be- 
fore the manifestations of disturbed cerebral cir- 
culation. Slight displacement of the ST interval and 
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Meehan, J. P., 1960 


10133 
Meehan, J. P., 1959 


10134 
Meehan, J. P. 1930 





slight change in the T wave in subjects undergoing 
acceleration gave warning of the possible develop- 
ment of profound functional disturbances of the CNS 
on further increase or prolongation of the accelera- 
tion. Weakened cardiac activity as a result of pri- 
mary changes in the cardiac muscle produced by 
hemodynamic disturbances was apparently the cause 
of the functional disturbance in the CNS in many 
cases, (Author's conclusions) 


and W. Brandt 
PARA-AMINO HIPPURATE AND ENDOGENOUS 
CREATININE CLEARANCES IN POSITIVE ACCEL- 
ERATION.—Aerospace Med., 31 (3): 220-224. 
March 1960. 


Three male subjects were exposed to 3 g positive 
acceleration for 10 minutes in 8 experiments con- 
ducted to determine the extent to which the kidneys 
participate in centrally-induced pressor responses 
to maintain the circulation. Renal plasma flows were 
determined by para-amino hippurate (PAH) clear- 
ances using a constant infusion technique, and glo- 
merular filtration rate was obtained simultaneously 
by determining endogenous creatinine clearances. 
Although exposure to posive acceleration induces a 
generalized pressor response in the subject, the re- 
nal circulation does not seem to play a significant 
role in this response. Renal blood flow seems to be 
maintained at nearly control values. No consistent 
changes in PAH clearances or creatinine clearances 
were noted. 


and H. I. Jacobs 
RELATION OF SEVERAL PHYSIOLOGICAL PARAM- 
ETERS TO POSITIVE G TOLERANCE. —Univ. of 
Southern Calif. School of Medicine, Los Angeles (Con- 
tract AF 33(616)-2952); issued by Wright Air Devel- 
opment Center. Aero Medical Lab., Wright-Patter- 
son Air Force Base, Ohio. (Project no. 7216, Task 
no. 71712). WADC Technical Report no. 58-665, Jan. 
1959. iii+11p. P's Vite AD-209 387 

A series of experiments was undertaken in an at- 
tempt to relate several physiologic parameters to 
positive g tolerance. Blood pressure, blood volume, 
and physical condition as measured by both the Har- 
vard Step Test and a modified physical fitness test 
were the parameters studied. Subjects were studied 
at the end of one month of enforced rest and again at 
the end of one month of supervised physical training. 
It can be concluded that considerable change in the 
physical condition of an individual does not affect 
his tolerance to positive acceleration. (Authors' 
abstract) 


RENAL RESPONSES TO POSITIVE ACCELERA- 
TION. —— Univ. of Southern California School of 
Medicine, Los Angeles (Contract AF 33(616)-5407); 
issued by Wright Air Development Division, Aero- 
space Medical Division, Biomedical Lab., Wright- 
Patterson Air Force Base, Ohio (Project no. 7222, 
Task no. 71745). WADD Technical neport no. 
60-637, Sept. 1960. iii+17 p. 

The para-amino hippurate (PAH) clearance, 
creatinine clearance, and urine flow of young men 
were studied during and after positive acceleration 
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on a human centrifuge. Accelerations of 3 g for 
10 minutes produced no consistent renal changes, 
while longer exposures produced a reduction in 
PAH clearance in some subjects, no consistent 
changes in creatinine clearance, and significant re- 
ductions in urine flow following, but not during,’ 
centrifugation. Hematocrit values and plasma pro- 
tein concentrations were increased during the ac- 
celeration period, It is suggested that the impor- 
tant mechanisms in the production of renal changes 
during acceleration are the reduction of effective 
blood volume by hemoconcentration and the shift 

in blood volume toward the lower extremities, 


10135 
Meehan, J. P. 1961 


SUBJECTIVE ENDPOINTS IN ACCELERATION 
EXPERIMENTS. —— In: Reports on human accelera- 
tion, p. 6-12. National Academy of Sciences-Nation- 
al Research Council, Washington, D. C. Publication 
no. 901, 1961. 


Various tyves of accelerations that have been 
studied (positive, negative, transverse, and the 
more complex acceleration patterns, e.g., sinus- 
oidal vibration) and time functions (including the 
rate of onset to peak acceleration and the total 
time of g exposure) are discussed with respect 
to the endpoints that seem applicable in each in- 
stance. Except for the measurable endpoints of 
visual loss and unconsciousness, acceleration tol- 
erance is currently determined by subjective re- 
sponse of pain and voluntary termination where the 
rate of onset is rapid and the duration of the ride 
relatively long. When the rate of onset is rapid 
and the duration short, tolerance is usually deter- 
mined by subjective response, and in some cases, 
inferred from pathological damage. (Author's sum- 
mary, in part) 


10136 
Miller, C. O., 1958 


and J. D. Horgan 
STRESSES AFFECTING THE PILOT DURING POST- 
STALL MANEUVERS OF HIGH PERFORMANCE AIR- 
CRAFT.—-Jour. Aviation Med., 29 (3): 180-186. 
March 1958. 

Data were acquired during flight tests which are 
representative of the gyrations encountered in aircratt 
following a stall. Erratic patterns of positive and 
negative accelerations at a maximum of 3.8 and -5 g 
were observed. Erratic lateral accelerations were 
also encountered at about 1-1.5 g. A representative 
gyration pattern included rolling velocities of 200 
per second, pitching velocities of 100 per second, and 
yawing velocities of 125 per second. Analysis of ac- 
cidents attributed to the stall-spin situation revealed 
that pilots did not perform correct acts during spins, 
while beliveing that they followed prescribed proce” 
dures. A program of research is suggested to provide 
the design parameters necessary for the safe opera- 
tion of high-performance aircraft. 


10137 


Miller, H., 1959 
M. B. Riley, S. Bondurant, and E. P. Hiatt 
THE DURATION OF TOLERANCE TO POSITIVE 
ACCELERATION. —Jour. Aviation Med., 30 (5): 
360-366. May 1959. 


Human tolerance to prolonged positive accelera- 


tions of sub-blackout magnitude was investigated in 
eleven subjects in a total of 73 runs on the human 
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centrifuge at g levels of 3.0 to 6.0. At low accelera- 
tions of 3.0 and 3.5 g, a sharp limit of tolerance 
could not be reached within the design of the experi- 
ment. All subjects tolerated 3.0 g for one hour with 
no ill effect beyond fatigue and a certain amount of 
post-run malaise. Loss of vision (blackout) limited 
approximately one-half the high-g experiments (4.0, 
4.5, and 5.0 g) but three of eight subjects tolerated 
5.0 g for four minutes without experiencing black- 
out. The anti-g suit effectively prolonged tolerance 
to blackout in low g-tolerance subjects, but even the 
benefit of g protection did not allow all low g-toler- 
ance subjects to perform as well as did high g-toler- 
ance subjects without the protection of anti-g suits. 
Except for tachycardia, no abnormalities were 
observed in the continuous electrocardiograms re- 
corded on all subjects. (Authors' summary, modi- 
fied) 


10138 
Miller, I., 1960 


G. B. Simon, and E. Cohen 
A DEVICE AND TESTS FOR MEASURING INTEL- 
LECTUAL FUNCTIONS DURING ACCELERATION. -— 
Link Division of General Precision, Inc., Bingham- 
ton, N. Y. (Contract AF 33(616)-6467); issued by 
Wright Air Development Center. Aerospace Medical 
Division, Wright-Patterson Air Force Base, Ohio. 
(Project no. 7222, Task no. 71746). WADD Tech- 
nical Report no. 60-366, May 1960. v+43p. 


In manned space flights, a vehicle operator will 
be expected to perform control functions or act as a 
systems monitor under high levels of acceleration. 
To determine the extent to which man's intellectual 
functions might be impaired under high g, a device 
was designed for use with the human centrifuge. This 
device, the Link Intellectual Functions Tester 
(LIFT), can be operated up to 14 g, and features 
automatic scoring, tabulation of responses, and 
automatic pacing of stimulus presentation. Three 
test batteries of 14 one-minute tests were used to 
evaluate verbal, reasoning, mathematical, and per- 
ceptual abilities under the limitations of high g on 
the centrifuge. The median reliability of the one- 
minute tests was 0.27; the estimated reliability of 
the 14-test battery was 0.83. Until new data ac- 
tually gathered during acceleration are made avail- 
able, the reliability of all the tests remains unde- 
termined for any values above 1 g. (Authors' 
abstract) 


10139 
Miroliuaov, G. P. 1961 


INCREASE OF RESISTANCE TO IMPACT ACCEL- 
ERATIONS! Povyshenie ustoichivosti k udarnym 
uskoreniiam. —— Biofizika (Moskva), 6 (1): 109-113. 
1961. In Russian, with English summary (p. 113). 

Experiments with mice immersed in water in a 
container and then dropped from different heights 
showed that water immersion raises their tolerance 
to impact accelerations. This makes it possible to 
perform airdrops from six-times-greater heights. 
In impact accelerations, one of the main forces 
acting on the immersed animal is the increasing 
pressure of water. The effectiveness of protection 
accorded by immersion in water is determined by 
the height of the hydrostatic column of fluid above 
the immersed animal, the firmness of the container 
walls, and the distance of the animal from the bot- 
tom of the container. (Author's summary, modi- 
fied) 
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10140 

Morant, R. B. 1959 
THE VISUAL PERCEPTION OF THE MEDIAN 
PLANE AS INFLUENCED BY LABYRINTHIAN STIM- 
ULATION.—Jour. Psychol., 47 (1): 25-35. Jan. 
1959. 


Two experiments were carried out to demonstrate 
that labyrinthian stimulation, induced by accelera- 
tory and deceleratory rotation of the subject around 
his vertical axis, influences the visual perception of 
the median plane. Under conditions of acceleration, 
the position of the apparent medial plane was dis- 
placed in the direction of rotation and therefore did 
not coincide with the objective median plane. Ac- 
celeration in one direction and deceleration from 
rotation in the opposite direction were found to act 
in an equivalent fashion. The theoretical implica- 
tions of these results are discussed. A retinal 
theory was found to be inadequate and was rejected 
in favor of the interpretation that body tonus affects 
the visual perception of space. (Author's summary) 


10141 
Morris, D. P., 1958 
D. E. Beischer, and J. J. Zarriello 
STUDIES ON THE G-TOLERANCE OF INVERTE- 
BRATES AND SMALL VERTEBRATES WHILE IM- 
MERSED.—-U. S. Naval School of Aviation Medicine, 
Pensacola, Florida (Research Project NM 19 01 11 
Subtask 1), Report no. 2, March 1, 1958, ii+9 p. 
Also published in: Jour. Aviation Med., 29 (6): 
439-443. June 1958. 


Experiments were performed in Euglena, guppies, 
and mice to determine the effect of immersion on tol- 


erance to acceleration. Euglena suspended in envi- 
ronmental medium were centrifuged at forces of 


10,000 to 212,000 g for periods of several minutes to 
4 hours. About half the population survived the max- 
imum level of acceleration without apparent damage. 
Guppies centrifuged at 50 g for one hour in individual 
plastic containers filled with aquarium water showed 


a transient loss of orientation after the experiment 
and more severe disorientation with increasing ac- 
celeration levels. Some fish died after exposure to 


7500 g for 60 seconds, and none survived acceleration 
at 10,000 g for 30 seconds. Mice were enclosed ina 


latex sac containing air or oxygen during exposure 
to acceleration in the prone or supine position, with 


and without submersion in water. At 1300 g, survival 


time was longest (90 seconds) in submersed mice 
breathing oxygen. Submersion prolonged survival 
time in mice breathing oxygen by 30 seconds, while 


oxygen increased survival time by 30 seconds with or 
without submersion. Position during acceleration had 


no effect on survival, Surviving animals showed 


transient vestibular dysfunction, but no gross patho- 


logic damage. Animals which were not submersed 


and did not survive showed gross hemorrhages in the 
subcutaneous tissue. The effect of oxygen on survival 


time is attributed to oxygen storage in the tissues, 


since breathing movements did not occur at high ac- 


celeration levels. It is concluded that further in- 
creases in acceleration tolerance can be provided 
only by forced resuscitation. 


10142 

Mueller, Gustave C. E. 1961 
CARDIOVASCULAR EFFECTS OF FORWARD AC- 
CELERATION.—lIn: Bio-assay techniques for hu- 


man centrifuges and physiological effects of acceler- 
ation, p. 119-129. Edited by P. Bergeret. New York, 


. etc.: Pergamon Press, 1961. 
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During forward acceleration, the venous return 
afforded by body positioning is sufficient for the 
heart to perform adequately. There appears to be no 
impairment of the heart's ability to maintain adequate 
blood pressure and volume flow. The systemic dis- 
tribution of cardiac output may cause small degrees 
of insufficiency, e.g., ischemic neuropathy in ele- 
vated legs, but no major problems have been en- 
countered. The pulmonary blood flow distribution is 
probably one of the most critical factors limiting 
tolerance to forward accelerations of long duration. 
The arterial blood desaturation observed seems most 






probably due to regional variations in the ventilation/ | 
perfusion ratio, normal maintenance of which is nec- © 


essary for proper arterialization. Defects in pulmo- 
nary diffusion may be equally disabling although they 
seem to persist only during acceleration; they are 
probably not impaired permanently. (Author's sum- 
mary, modified) 


10143 
Ninomiya, H., 1961 
R. W. Buxton, and M. Michaelis 
OBSERVATIONS ON RAT BRAIN DEHYDROGEN- 
ASES IN TUMBLING SHOCK. —— Enzymologia (Den 
Haag), 23 (2): 78-84. May 15, 1961. In English. 
The specific activities of various dehydrogen- 
ases in rat brain homogenates were assayed in 
control animals and in animals in a state of shock 
which resulted from tumbling them in a rotating 
drum. All dehydrogenases tested for were de- 
creased in the shocked animals. The protein con- 
tent of shock brain homogenates was statistically 
highly increased. The fluorescence of DPNH 


showed a statistically high increase in shock homo- - 


genates. These data indicate that the following 
phenomena occur in shock: impairment of brain 
dehydrogenases, increased permeability of the 
brain to proteins, and different binding of DPNH 
to apo-dehydrogenases, (Authors' summary, modi- 
fied) 


10144 
Niven, J. L., 1961 
and W. C. Hixson 

FREQUENCY RESPONSE OF THE HUMAN SEMI- 
CIRCULAR CANALS. I. STEADY-STATE OCULAR 
NYSTAGMUS RESPONSE TO HIGH-LEVEL SINUS- 
OIDAL ANGULAR ROTATIONS. —— Naval School of 
Aviation Medicine, Pensacola, Fla. (Project no. 


MR005.13-6001, Subtask 1, Report no. 58); and Na- | 


tional Aeronautics and Space Administration, Wash- 


ington, D. C. (NASA Order no. R-1). March 10, 
1961. i+32 p. 


The use of a transition technique for quantifying | 
nystagmic response to semicircular canal stimula- | 


tion by high-level, sinusoidal angular accelerations 
is presented. The frequency response characteris- 
tics were evaluated from corneo-retinal potential 
recordings obtained at rotation frequencies from 
0.02 to 0.20 c.p.s. with a constant peak accelera- 
tion of 40 deg./sec.2. It was found that the human 
labyrinth behaves as a heavily-damped, second- 
order mechanical system during steady-state stim- 
ulation, (Authors' abstract) 


10145 
Ormiston, D. W., 1959 
F. H. Rohles, and M. E. Grunzke 
A DEVICE FOR MEASURING GROSS MOTOR BE- 
HAVIOR IN PRIMATES,—wWright Air Development 
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Center. Aerospace Medical Lab., Wright-Patterson 
Air Force Base, Ohio (Project no. 7183, Task no. 
71620). WADC Technical Note no. 59-353, Oct. 1959. 
iii+4 p. 

To meet the need for a method of measuring gross 
motor behavior as affected by various gravitational 
forces, a jumping device for primates was developed 
consisting of a large box with a stand at each end and 
a well in the middle. The well carried a constant 
electric charge. Shock, preceded by a tone, was used 
to make the animal jump over the well to the opposite 
side. Motion pictures of the jump, as viewed through 
the plexiglass side and top, allowed measurement of 
the height and distance of the jump. Other possible 
uses of the device are discussed. (Authors' abstract) 


10146 
Paolucci, G. 


1961 
[BODY LESIONS IN RELATION TO DECELERA- 
TION VALUES AND IMPACT TIME] Lesioni cor- 
poree in funzione di valori di decelerazione e del 
tempo d'impatto. —— Rivista di medicina aero- 
nautica e spaziale (Roma), 24 (2): 234-244. April- 
June 1961. In Italian, with English summary 

(p. 243-244). 


Mice in special containers were dropped from 
various heights and in various positions, the de- 
celeration forces acting along one of the following 
axes: chest to back, back to chest, head to tail, 
and tail to head. Pulmonary, visceral, and cerebral 
lesions were found, and in each position an injury 
and mortality threshold was determined in relation 
to g and duration of impact. 


10147 
Pickard, D. 


1959 
MEASURING BIOPHYSICAL CHANGES ON A CEN- 
TRIFUGE.——Automatic Control, 11 (4): 13-16. Oct. 
1959. 


The effects of g force on the human system were 
studied, and the automatic control and recording of 
biophysical data under actual g conditions are de- 
scribed. The experiments were conducted on a 
human centrifuge which was modified by the installa- 
tion of devices for measuring and recording informa- 
tion automatically. 


10148 
Polis, B. D. 


1950 
HORMONAL DETERMINANTS OF MAMMALIAN 
TOLERANCE TO ACCELERATION STRESS. — 
Naval Air Development Center. Aviation Medical Ac- 
celeration Lab., Johnsville, Pa. (Task no. MRO005.15- 
0002.7, Report no. 2). Report no. NADC-MA-6025, 
Aug. 12, 1960. ii+13 p. 


The pituitary-adrenal hormonal axis has been im- 
plicated as a critical factor in the survival of the 
rat to acceleration stress. The physiological end- 
point for the tolerance of animals to high positive 
acceleration stress was obtained by determining 
the time to reduce the heart rate from eight to 
two beats per second at 20 g. With this technique, 
a significant increase (300 per cent) in the survival 
time of rats to 20 g was found following hypophy- 
sectomy. A significant loss (60 per cent) of toler- 
ance to high acceleration stress was found in 
adrenalectomized rats. The procedures of hypophy- 
sectomy and adrenalectomy essentially cancelled 
the effect of each operation alone in the rat to 
yield an animal approximately similar to the nor- 
mal rat in its ability to tolerate acceleration. 
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Possible mechanisms for these effects are offered. 
(Author's abstract) 


10149 

Polis, B. D. 1961 
INCREASE IN ACCELERATION TOLERANCE OF 
THE RAT BY 2-DIMETHYLAMINOETHYL p-CHLO- 
ROPHENOXYACETATE (LUCIDRIL). —— Naval Air 
Development Center. Aviation Medical Acceleration 
Lab., Johnsville, Pa. (Subtask MR005.13-0002.7, Re 
port no. 16). Report no. NADC-MA4-6136, Nov. 27, 
1961. iii+8 p. 


An unusual increment in acceleration toleronce 
of rats exposed to 20 y was observed followiny ad- 
ministration of the new drug Lucidril (2-dimethyl- 
aminoethvl parachlorophenoxyacetate), The results 
of investigations of three aspects of the drug's ac- 
tion (i.e., effective dose, time for drug action to 
become apparent, and the duration of the drug's 
effect) are described in detail. The structural re- 
lationship of Lucidril to acetylcholine suyyests ad- 
ditional areas for investigation of the mechanism 
of its action and also for the investigation of the 
role of this hormone in acceleration stress toler- 
ance. The low toxicitv of the drug and the fact 
that it has already been used in humans in hish 
doses with no deleterious and some presumptive 
beneficial effects lead to the proposal that the com- 
pound might be effective in increasing human toler- 
ance to acceleration ‘stress, (Author's summary, in 
part) 


10150 

Reeves, E. 1961 
THE EFFECT OF ACCLIMATIZATION TO COLD 
ON THE G TOLERANCE OF RATS. — Naval Air 
Development Center. Aviation Medical Acceleration 
Lab., Johnsville, Pa. (Subtask MRO003.13-000?.3, 
Report no. 6). Report no. NADC-MA-6117, June 9, 
1961. iii+14 p. 


Two groups of rats were acclimatized to cold 
(4 to 6° C.) for 37 days and then exposed to accel- 
eration of 20 positive ¢ until the heart rate de- 
creased to 2 beats per second. No statistically 
significant difference in tolerance to acceleration 
was found between the cold-acclimatized animals 
and their controls. Exposure to cold caused loss 
of weight and increase in adrenal gland size. 
(Author's summary) 


10151 

REPORTS ON HUMAN ACCELERATION, National 
Academy of Sciences-National Research Council, 
Washington, D. C. Publication no. 901, 1961. v+55p. 

This report includes three articles which deal 

with various aspects of physiological and psycho- 
logical testing under acceleration stress which 
are abstracted separately. 





10152 
Richmond, D. R., 

I. G. Bowen, and C. S. White 
TERTIARY BLAST EFFECTS: EFFECTS OF IM- 
PACT ON MICE, RATS, GUINEA PIGS AND RAB- 
BITS.——Aerospace Med., 32 (9): 789-805. Sept. 
1961. 


A total of 455 animals including mice, rats, guinea 
pigs, and rabbits were subjected to impact at veloc- 
ities ranging between 25 and 50 feet per second. The 
desired impact velocities were generated by allowing 
the animals to free-fall from various heights to a 


1961 
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flat concrete pad. From an interspecies extrapola- 
tion the LD59 impact velocity for a 70-kilogram ani- 
mal was calculated to be 26 feet per second (18 miles 
p. hr.). From the probit mortality curve derived for 
a 70-kilogram animal, the predicted threshold condi- 
tion for lethality was calculated to be 21 feet per sec- 
ond (14 miles p. hr.). The results of the present 
study are discussed relevant to the information avail- 
able in the literature on the effects of ground shock 
on personnel in underground structures, deck heave, 
translation caused by air blast, automobile accidents, 
falls, and related decelerative phenomena. The min- 
imum impact velocity required for skull fracture was 
pointed out to be near 13.5 feet per second (9.2 miles 
p. hr.). The initial velocity threshold for fracture of 
the heel bone of standing objects was between 11 and 
16 feet per second. The maximal impact velocity 
tolerated by human subjects, dropped in a seated po- 
sition, has been reported to be about 10 feet per sec- 
ond. It is tentatively concluded that 10 feet per sec- 
ond (7 miles p. hr.) is the "on-the-average safe" 
impact for adult humans. (Authors' summary, modi- 
fied) (39 references) 


10153 
Riley, M. B., 1959 
and A. T. Bernardini 

ANIMAL AND HUMAN STUDIES OF THE EFFECTS 
OF LOW-FREQUENCY OSCILLATION COMBINED 
WITH TRANSVERSE ACCELERATION.—wWright 
Air Development Center. Aero Medical Lab., 
Wright-Patterson Air Force Base, Ohio. (Project 
no. 7222, Task no. 71748). WADC Technical Report 
no. 59-92, March 1959. iii + 8 p. PB 151941 


Animal and human endurance is reported to low- 
frequency oscillation (pendulum motion) during back- 
ward acceleration. No significant suggestion of 
trauma was found in animals subjected to a maximum 
oscillation-g pattern of 2.8 cycles per second through 
a 36° arc in a 12-g field. In humans, there was no 
identifiable end-point when they were subjected to a 
maximum oscillation-g pattern of 0.7 cycle per sec- 
ond through a 36° arc in an 8-g field. (Authors' ab- 
stract) 


10154 
Rogers, T. A., 1961 
and H, A. Smedal 
THE VENTILATORY ADVANTAGE OF BACKWARD 
TRANSVERSE ACCELERATION,—Aerospace Med., 
32 (8): 737-740. Aug. 1961. 


Five individuals were subjected to accelerations 
applied transversely to the spinal axis in the 
eyeballs-in (forward) and eyeballs-out (backward) 
directions at 4, 6, and 8 g. Vital capacities were 
greatly reduced during eyeballs-in acceleration but 
were virtually unaffected during eyeballs-out accel- 
eration, It is suggested that an increased "drive" 
for ventilation may be the result of these accelera- 
tions and that during eyeballs-out acceleration the 
chest compliance remains low enough for the subject 
to increase his minute volume ventilation in response 
to the drive. During eyeballs-in acceleration, the 
subject experiences great distress in maintaining 
adequate ventilation, just as in negative pressure 
breathing. The increased drive may be due to hyper- 
capnia but may more likely be due to stimulation of 
the lung and chest wall receptors sensitive to defla- 
tion. (Authors' summary) 
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10155 
Roman, J. A., 1959 
R, Coermann, and G. Ziegenruecker 
VIBRATION, BUFFETING AND IMPACT RESEARCH, 
—dJour. Aviation Med., 30 (2): 118-125. Feb. 1959, 


Analysis of the human body as a mechanical sys- 
tem yields several sub-systems. Of these, the 
chest-abdomen system is described in terms of its 
mechanical equivalent, Experiments on rabbits and 
humans are presented which test the displacement to 
be expected under different impact conditions. Tech- 
niques of vibration physics, such as X-ray analysis 
or the securing of accelerometers to the abdominal 
wall, are used to measure the natural or resonance 
frequency and the damping factor. For protection 
against impact, a rigid container is as useful as 
water immersion, 


10156 
Rossanigo, F., 1961 
and G. Meineri 

[BEHAVIOR OF SOME RESPIRATORY VALUES IN 
SUBJECTS EXPOSED TO ACCELERATIONS ALONG 
DIFFERENT BODY AXES] Comportamento di alcune 
grandezze respiratorie in soggetti sottoposti ad ac- 
celerazioni secondo diversi assi corporei. —— Ri- 
vista di medicina aeronautica e spaziale (Roma), 
24 (4): 485-500. Oct.-Dec. 1961. In Italian, with 
English summary (p. 497-498). 


Eight normal men, averaging 28 years of age, 
were exposed to head-foot and chest-back accelera- 
tions on the human centrifuge. The time for each 
test was approximately 60 seconds, the desired 
level of acceleration being reached in 4 seconds, 
Deceleration time was prolonged proportionally to 
the multiples of g chosen for each given test in 
order to avoid labyrinthine disturbances. There 
was observed an increase in pulmonary ventilation 
proportional to acceleration values and correspond- 
ing variations of alveolar gas tension. Slight con- 
current variations of vital capacity and inspiratory 
and expiratory reserve volumes were found, pre- 
sumably of mechanical origin. More evident and 
significant phenomena were induced by positive ac- 
celeration. 


10157 

Sais, V. 1958 
[RADIOLOGICAL STUDY OF THE CERVICAL VER- 
TEBRAE IN FIGHTER PILOTS| Etude radiologique 
du rachis cervical chez les pilotes d'avions de 
chasse.—Medecine aé€ronautique (Paris), 13 (4): 
383-391. 1958. In French, with English summary 
(p. 391). 


It was the purpose of this study to determine the 
extent to which high accelerations cause deformities 
of the spinal column in jet pilots, particularly with 
relation to the cervical region. X-rays of 228 fighter 
pilots revealed the following abnormalities: 12 sub- 
jects showed slightly flattened lordotic curvatures, 
in 59 subjects the cervical region showed a stretched, 
straight-line profile, and in 17 cases there was evi- 
dence of inverted lordosis. The results are corre- 
lated to conditions prevailing in high-speed flight. 


10158 
Saito, L, 1961 
M. Ono, T. Ueno, and H. Miyajima 
[ON THE CHANGES IN HEART FORM, AND THE 
CRITICAL THRESHOLD OF DOGS EXPOSED TO 
ACCELERATION (Abstract)]. —— In: [Abstracts 
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from the eth meeting of the Japanese Aviation 
Medicine and Psychology Society]. Nihon Koku 
Igaku Shinri Gakkai Kiroku [Proc. Japan. Soc, 
Aviation Med, and Psychol.] (Tokyo), no. 11: 1-2. 
May 27, 1961. In Japanese. 


Dogs exposed to 10g usually died in 5-10 min- 
utes, and heart form decreased by 50% in the 
roentgenogram. Exposures to over 7 g considerably 
reduced the difference between the diastolic and 
systolic areas, i.e. the cardiac output markedly 
decreased; at 10 g the cardiac output was nearly 
zero. Exposures to centrifugal forces increased 
the pulse rate, but from 9 to 10g nodal rhythm 
was noted, and the pulse rate decreased. The 
appearance of the nodal rhythm indicated that the 
critical threshold had been reached, and further 
exposures of over one minute greatly endangered 
life. Vhen human subjects were exposed to 6g 
[positive acceleration], blackout occurred within 
one minute. Generally, the appearance of blackout 
was regarded as an indication of the limit of tol- 
erance for humans, Experiments proved that the 
apparatus for subjecting humans to centrifugal 
forces could be used with a considerably wide 
margin of safety. (Dr. H. Saiki) 


10159 
Sarnoff, C. A., 
and J. C. Mebane 
EPISODIC PSYCHOGENIC G FORCE INTOLERANCE: 
A STUDY OF THREE CASES,—Jour. Aviation Med., 
29 (4): 287-290. April 1958, 


Three cases are reported in which psychologic 
factors were of primary importance in acceleration 
intolerance, Aviation students who had experienced 
gray-out or unconsciousness during acrobatic flight 
training were given a complete neurologic examina- 
tion, a flying physical examination, a psychiatric 
interview, roentgenograms of the skull, and an elec- 
troencephalogram. No neurologic or other physical 
abnormalities were found, but all the patients ex- 
hibited disturbed personality patterns, and developed 
incapacitating anxiety in response to stressful situa- 
tions. In two patients who were given tilt-table tests, 
unconsciousness occurred under the minimal stress 
of being placed on the table in vertical position. 


1958 


10160 
Scano, A., 
and G, Meineri 

[EFFECT OF SOME SYMPATHICOMIMETIC SUB- 
STANCES ON THE RESISTANCE TO POSITIVE 
ACCELERATIONS] Azione di alcune sostanze sim- 
paticomimetiche sulla resistenza alle accelerazioni 
positive, —— Rivista di medicina aeronautica e 
spaziale (Roma), 24 (3): 335-342, July-Sept. 1961. 
In Italian, with English summary (p. 340). 


Twelve rabbits were exposed to positive acceler- 
ations of 3 g in a small centrifuge for 25 minutes 
following the intramuscular administration of 0.5 ml. 
of adrenaline and noradrenaline, Controls received 
injections of physiological solution, Cardiac activitv 
was recorded by a standard electrocardiographic 
lead (Dqq). The experiment was protracted uniil 
bradvcardia, bradyarrhythmia, or signs of atrio- 
ventricular block were noted, Adrenaline a1. ::or- 
adrenaline both caused an increase in heart rate 
greater than found in control animals, The period 
of tolerance to accelerations increased to a sta- 
tistically significant level. 


1961 
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10161 
Senelar, R., 

R. Loubiere, and F. Violette 
[EFFECTS OF REPEATED POSITIVE ACCELERA- 
TION OF LOW INTENSITY AND LONG DURATION: 
ANATOMICAL STUDY OF THE DOG KIDNEY] Ef- 
fets des accélérations positives répétées de faible in- 
tensité et longue durée. Etude anatomique sur le 
rein de chien. —Médecine aéronautique (Paris), 14 
(4): 339-352, 1959. In French, with English summary 
(p. 351). 

Also published in: Bio-assay techniques for human 
centrifuges and physiological effects of acceleration, 
p. 107-118. Edited by P. Bergeret. New York, etc.: 
Pergamon Press, 1961. In French, with English sum- 
mary (p. 107). 


1959 


Repeated exposures of dogs to positive accelera- 
tion of 2.5 g per day, up to a total of 10 to 60 hours, 
produced macroscopic and microscopic renal injur- 
ies, marked by venous and capillary congestion, 
glomerular congestion, tubular vacuolization espe- 
cially in the low nephron, and infiltration of iron 
ochre pigment from the blood, Three months later, 
an invading sclerosis was observed, which led to 
glomerular disappearance. The process was inthree 
stages: relative tolerance, submission, and aggrava- 
tion, (Authors summary, modified) 


10162 
Sipple, W. C., 
and B. D. Polis 
THE ELECTROCARDIOGRAM AS AN INDICATOR 
OF ACCELERATION STRESS. —— IRE Trans. Bio- 
Med. Electronics, BME-8 (3): 189-191. July 1961. 
By means of a transistor amplifier mounted be- 
fore the slip rings of an animal centrifuge it was 
possible to obtain recordings of the electrocardio- 
gram of rats under acceleration stress. With this 
information, a physiological end point for the toler- 
ance of the rat to 20 g (positive acceleration) was 
defined as the time to reduce the heart rate of the 
animal from an initial state ranging from seven to 
nine beats per second to a final moribund state of 
2 beats per second. The instrumentation and tech- 
niques employed permit the option of recovering 
the animal alive after approaching the limit of 
tolerance to acceleration. (Authors' summary) 


1961 


10163 
Sipple, W. C., 
and B. D. Polis 
A PHYSIOLOGICAL END POINT FOR THE STUDY 
OF THE TOLERANCE OF SMALL MAMMALS TO 
HIGH ACCELERATION STRESS.—Naval Air De- 

- velopment Center, Aviation Medical Acceleration 
Lab., Johnsville, Pa, (Project no, NM 11 02 12.15, 
Report no, 1), Report no. NADC-MA-5906, June 17, 
1959, ii+10 p. 


By means of a transistor amplifier mounted before 
the slip rings of an animal centrifuge it was possi- 
ble to obtain recordings of the electrocardiogram of 
rats under acceleration stress, With this informa- 
tion a physiological end point for the tolerance of the 
rat to 20 g (positive acceleration) was defined as the 
time to reduce the heart rate of the animal from an 
initial state ranging from seven to nine beats per 
second to a final moribund state of 2 beats per 
second, The instrumentation and techniques em- 
ployed permit the option of recovering the animal 
alive after approaching the limit of tolerance to 
acceleration. (Authors' abstract) 


1959 
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10164 Fasting male subjects were exposed to forward 
Sirotinin, N. N. 1961 accelerations (12-degree back angle) at fatiguing 
[COMPARATIVE PHYSIOLOGICAL STUDY OF RE- levels varying both in amplitude and duration, non- 
SISTANCE TO RADIAL ACCELERATION] Poriv- fatiguing levels and mock runs, and to treadmill 
nial'no-fiziologichne vyvchennia rezistentnosti do exercise, The following analyses were made: plas- 
radialnoho pryskorennia, —— Fiziologichnyi zhurnal ma bicarbonate, blood glucose, phosphorus and cre. 
(Kyiv), 7 (5): 602-607. Sept. -Oct. 1961. In Ukrain- atinine, urine creatinine, urine volume, urinalysis, 
ian, with English summary (p. 607). and an estimate of creatinine clearance. The only 
Data on the resistance to radial acceleration of consistent change noted after fatiguing accelera- 
living beings are presented from the phylogenetic tions was a small rise in blood creatinine. Exer- 
aspect, beginning with microorganisms and ending cise, however, resulted in a marked decrease in 
with mammals. Among the microorganisms inves- bicarbonate, rise in blood creatinine, and drop in 
tigated were type A influenza virus, typhus fever clearance. Accelerations in comparison to exercise 
Rickettsia, infuscrians of the genus Paramecium; showed little effect on either muscular or renal 
among the multicellular invertebrates — hydras, activity. No correlation was found between any of 
leeches, earthworms, snails (Planorbis, Helix no- the biochemical measurements and acceleration in- 
matia), slugs, wood lice, house spiaers, and body tensity, nor were there any differences noted be- 
lice. Studies on cold-blooded vertebrates included tween real and mock accelerations, indicating that 
guppies, tritons, frogs, grass snakes and turtles. none of these tests could index the severity of ac- 
The warm-blooded experimental animals used were celerative stress. The fatigue associated with high 
birds (sparrows, pigeons) and mammals (bats, al- accelerations is not easily explainable in terms of | 
bino mice, rats, guinea pigs, ground squirrels). It increased muscular activity. (Author's abstract) | 
is concluded that during the process of phylogenetic 10168 
development of organisms, the resistance to radial S ss 
: medal, H. A., 1960 
acceleration declines, particularly at the transition B. Y. Creer, and R. C. Wingrove 
from cold-blooded animals to warm-blooded animals. ABILITY OF PILOTS TO PERFORM A CONTROL 
(Author's summary, modified) TASK IN VARIOUS SUSTAINED ACCELERATION 
FIELDS [Condensed paper |.— Aerospace Med., 31 
10165 (11): 901-906. Nov. 1960. t 
Sirotinin, N. N. ; 1961 The full paper issued as report: PHYSIOLOGICAL | 
(THE EFFECT OF GRAVITATIONAL FORCES ON EFFECTS OF ACCELERATION OBSERVED DURING | 
THE ORGANISM AT EARLY STAGES OF ONTO- A CENTRIFUGE STUDY OF PILOT PERFORM- 
GENESIS] Vliianie gravitatsionnykh sil na organizm ANCE.—National Aeronautics and Space Adminis- 
v rannikh stadiiakh ontogeneza, —— Patologicheskaia tration. Ames Research Center, Moffett Field, 
fiziologiia i eksperimental'naia terapiia (Moskva), Calif. NASA Technical Note no. D-345, Dec. 1960. 
5 (5): 13-15. Sept.-Oct. 1961. In Russian, with Eng- 57 p. 


lish summary (p. 15). 

Premature neonates (mice, rats, rabbits, cats, 
dogs) exhibited much greater resistance to radial 
acceleration than the adults of the same species, 
In newborn guinea pigs (full-term), however, the 
resistance to radial acceleration does not differ 
much from that of an adult animal. (Author's sum- 
mary, modified) 


A well-trained subject such as a test pilot can ; 
successfully perform a moderately complex tracking | 
task, representative of a re-entry problem, while ' 
being subjected to relatively high and varied accel- 
erations for prolonged periods of time. Maximum 
meaningful levels of acceleration obtained were ap- 
proximately 6 g for 6 minutes and varied somewhat 
with the direction of acceleration. Critical factors 
in the establishment of these levels were the re- 





10166 straint system and the quality of the subjects. The 
Slonim, A, R. 1960 subjective and objective findings involved primarily 
EFFECT OF ACCELERATION ON BLOOD three body systems: visual, cardiovascular, and 
CREATINE, CREATININE AND ORGANIC PHOS- respiratory. The visual symptoms were of two dis- 
PHORUS IN MAN,—Jour. Applied Physiol., 15 (2): tinct varieties: transient changes in visual acuity, 

271-274, Mar. 1960, and alterations in visual fields and "graying" or 


"placking out". The cardiovascular difficulties in- 
volved primarily petechial hemorrhages, tissue- 
fluid accumulation, and transient arrhythmias. Al- 
teration in respiratory mechanics was observed 
which resulted in a more efficient oxygenation of 
blood through more thorough ventilation of the alve- 
oli. (Authors' summary, modified) 


Ten healthy male subjects were centrifuged front 
to back at 6 g for three min., with head and trunk 
inclined 25° forward in the direction of acceleration. 
Average control values of blood creatine, creatinine, 
and inorganic phosphorus were almost identical to 
those found immediately after exposure to the 
acceleration, Relatively large differences (test 
minus control) in some individuals were not signifi- 


cant, Acceleration of the magnitude and/or duration 10169 

used in this study does not appear to be comparable Smith, Arthur H., 1959 
to the effects of vigorous exercise on the phos- C. M. Winget, and C. F. Kelley 

phocreatine system of man, (Author's abstract) PHYSIOLOGICAL EFFECTS OF ARTIFICIAL 


CHANGES IN WEIGHT,—Naval Research Rev., 
1959 (April): 16-24. 


10167 

Slonim, A. R. 1961 Young birds (domestic fowl) were subjected to a 
EFFECTS OF RELATIVELY HIGH ACCELERA- series of long-term acceleration studies in an ani- 
TIONS ON SOME BIOLOGICAL SYSTEMS. —— mal centrifuge operating continuously for 3-6 months 
Jour. Applied Physiol., 16 (2): 221-225. March at an accelerative force of 2.5 g. The following 
1961. changes were noted during and after centrifugation: 
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6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 


(1) Depression of growth (body mass); after 6 months 
of centrifugation the birds were 40-50% lighter than 
the controls. (2) Sexual maturity was delayed; this 
tardiness, however, did not lead to other differences 
in reproduction characteristics, such as egg size 
and laying rate. (3) The growth of hearts and livers 
was inhibited, that of the legs increased. (4) Ap- 
parent neurological defects were observed in pos- 
ture and orientation. (5) Many birds died during 
centrifugation. 


10170 
Smith, F. K. 1961 


CENTRIFUGE METHODS AND TECHNIQUES IN 
THE U.S. NAVY.—lIn: Bio-assay techniques for 
human centrifuges and physiological effects of ac- 
celeration, p. 52-58. Edited by P. Bergeret. New 
York, etc.: Pergamon Press, 1961. 


Characteristics of the human centrifuge from the 
U.S. Naval Air Development Center, Johnsville, 
Pennsylvania, used as a flight simulator, are de- 
scribed. The topics discussed include terminology; 
a current survey on the subject with reference to 
testing, mounting, and means of restraint; physio- 
logical measurements; and performance evaluation. 
This comprises an excellent way of studying new 
systems of restraint, the physiological reactions to 
high accelerations, and the perfecting of new tech- 
niques, to help man in his effort to conquer space. 
(Author's summary, modified) 


10171 
Snively, G. G., 1961 


and C. O. Chichester 
IMPACT SURVIVAL LEVELS OF HEAD ACCELER- 
ATION IN MAN,—Aerospace Med., 32 (4): 316-320. 
April 1961. 

Detailed data were obtained and analyzed from ten 
incidents of survival from head blows in which rac- 
ing crash helmets were used. In each case, the 
maximum deflection of the helmet crushable liner 
was ascertained. In order to correlate the «mount 
of acceleration of the head with the amount ot liner 
deflection, a laboratory study was conducted using 
accelerometer testing equipment. Standard helmets 
were placed upon a metal test head in which was 
fitted a crystal-type accelerometer. Aknownamount 
of impact energy was applied by dropping a striking 
bob upon the helmet. A curve was obtained indicat- 
ing the amount of liner deflection resulting at given 
impact energies, which produced measured acceler- 
ation of the test head. The data make it possible to 
determine with reasonable accuracy the amount of 
acceleration attained by the heads involved in the 
accidents studied. The observations suggest that 
protection against impact energy levels far higher 
than currently considered in helmet design can quite 
feasibly be attained. Survival limits of localized 
head acceleration are shown to exceed 450 g. 


10172 
Stapp, J. P. 1959 


ACCELERATION: HOW GREAT A PROBLEM ?— 
Astronautics, 4 (2): 38-39, 98-100. Feb. 1959. 


Studies to date indicate that man can tolerate for 
the necessary durations the acceleration forces an- 
ticipated for present three-stage rocket systems if 
they do not exceed 10 g and if the subject can be op- 
timally positioned for the ordeal. The transverse 
position facing the direction of acceleration with 
trunk bent forward at a 65-degree angle with re- 
spect to the thighs proves best for sustaining such 
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a stress. Immersion in water increases the dura- 
tion of endurance and mobility of the extremities, 
but is redundant for present configurations of accel- 
eration that will reach orbiting velocities. A more 
promising prospect from the standpoint of human 
effectiveness is found in extremely prolonged accel- 
eration of less than 4 g. Tolerance that is not ex- 
ceeded by more than one hour of exposure to 3 g 
attained by gradual onset in both the transverse and 
positive g orientations offers the possibility of exceed- 
ing escape velocity by tenfold. With means of pro- 
pulsion for space vehicles that will provide contin- 
uous accelerations not exceeding 4g, for durations 
to attain orbiting or escape velocity, the experience 
is within the range of physiological adjustment and 
does not impose on the capacity for recovery. 


10173 
Stapp, J. P. 1958 


BIODYNAMICS OF MANNED SPACE FLIGHT,— 
Air Univ. Quart. Rev., 10 (2): 47-52. Summer 1958. 
Also published in: Man in space, p. 63-69. New 

York: Duell, Sloan and Pearce, 1959. 


This article reviews experimental! data on the 
various biological effects of the mechanical forces 
of weightlessness and g forces. A diagram of the 
amount of human injury with g forces (from 0 to 
over 45 g) is included. 


10174 
Stapp, J. P. 1961 


THE "G" SPECTRUM IN SPACE FLIGHT DYNAM- 
ICS. -— In: Lectures in aerospace medicine, 16-20 
Jan. 1961, [section] 12. 38 p. Brooks Air Force 
Base, Texas: School of Aviation Medicine, 1961. 


A review is presented of human tolerance and 
adaptability to the whole range of gravitational 
forces, vibrations, oscillations,and impacts during 
space flight. Tolerance to acceleration in various 
seating positions is discussed. The physical per- 
formance of the individual during prolonged accel- 
eration is thought to be only slightly affected in 
wrist and finger movements but more affected in 
leg and arm movements at higher g. The immer- 
sion of the individual in water negates the effects 
of gravity by allowing greater freedom of move- 
ment and almost doubling the tolerance limit to 
acceleration. The experimental production of weight- 
lessness and its subsequent effects are discussed 
in detail. The serious effects of vibrations due to 
transient accelerations occurring during engine 
burnout and oscillations during skip-glide re-entry 
point out future difficulties to be encountered with 
larger rockets. Deceleration limits during landing 
and recovery as tested in anthropoid apes are pre- 
sented. It appears that the same limits for these 
factors as applied to jet aircraft must be held to 
in space flight. Special precautions in regard to 
sensory illusions during the sub-gravity and zero- 
gravity must be taken, 


10175 
Stapp, J. P. 1960 


HUMAN TOLERANCE TO ACCELERATIONS OF 
SPACE FLIGHT.—In: Physics and medicine of the 
atmosphere and space, p. 464-477. New York, etc.: 
John Wiley and Sons, 1960. 


Human survival requirements for accelerations 
during space flight can be determined by centrifugal 
force on a human centrifuge. The severity of the 
effects of acceleration depend on (1) the direction of 
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force and the position of the body with respect to its 
long axis, (2) initial force applied to attain peak, (3) 
the curve of force times duration, and (4) resistance 
of body to hydraulic displacement by muscular con- 
striction or applied counterforce. The variations in 
position which decrease tolerance to acceleration 
are listed. 


10176 


Steiner, S. H., 1961 
and G. C. E. Mueller 

HEART RATE AND FORWARD ACCELERATION. 

— Jour. Applied Physiol., 16 (6): 1078-1080. Nov. 

1961. 


Cardiac rate was measured in six human sub- 
jects during forward acceleration at 8 g and com- 
pared with changes in head position while maintain- 
ing the remainder of the body in the same position. 
There was no change in cardiac rate for the 20- 
second duration of the plateau with the head in a 
neutral position (fully supine). The heart rate in- 
creased 20% with the head elevated and decreased 
16% with the head depressed. Changes in rate are 
produced by altering the position of the carotid 
baroreceptors in relation to those located in the 
trunk, presumably due to alterations produced by 
acceleration forces in the perfusion pressures in 
the carotid arteries. (Authors' abstract) 


10177 

Steiner, S. H., 1960 
G. C, E. Mueller, and J. L. Taylor 

HEMODYNAMIC CHANGES DURING FORWARD 

ACCELERATION, — Aerospace Med., 31 (11): 907- 

914. Nov. 1960. 


Chloralose-anesthetized mongrel dogs were 
accelerated at 6, 10, and 14 g for 10-minute periods, 
in the forward-facing position. Cardiac output, 
heart rate, circulation time, blood pressure, 
respiratory rate, and qualitative appearance of 
arterial blood were recorded. Only minimal changes 
in cardiac output occurred, which corresponded 
closely to decreases in circulation time, resulting 
in unimpaired stroke output. Blood pressure related 
to midchest surface anatomy fell slightly, but 
probably does not represent physiologically impor- 
tant alterations in the vital cardiac regulatory areas. 
Respiratory frequency was increased, and all 
arterial blood samples showed qualitative evidence 
of desaturation accompanied by marked clinical 
cyanosis of the mucous membranes, The normal 
responses of the vascular system and of the heart 
as a pump in these experiments in no way contra- 
dict concepts that marked changes occur in the dis- 
tribution of blood flow. These changes are based on 
the physical dynamics of the hydrostatics and of the 
transmural pressure relationships in regions lacking 
adequate counter pressure. (Authors' summary) 


10178 
Steiner, S. H., 1961 


and G. C. E. Mueller 
PULMONARY ARTERIAL SHUNTING IN MAN DUR- 
ING FORWARD ACCELERATION. —— Jour. Applied 
Physiol., 16 (6): 1081-1086. Nov. 1961. 


The arterial blood gases were determined dur- 
ing forward acceleration 90° to the acceleration 
vector at 6 g and 8 g breathing room air and at 
3 g breathing 109% oxygen. Arterial saturation fell 
to 84% at 6 g and 75% at 8 g. Prebreathing oxygen 
for 15 minutes prior to acceleration with continued 
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inhalation during the acceleration plateau only par. 
tially corrected the undersaturation to 86% at 8 g, 
Recovery was not complete in 3 minutes unless 
oxygen therapy was used. Whole blood carbon diox. 
ide content was depressed at 6 g and 8 g on room 
air, but this was corrected by oxygen inhalation, 


However, during the recovery period while breath- 7 


ing oxygen the carbon dioxide content was depressed, 
pH was reduced and carbon dioxide tension elevatej 
slightly during each acceleration period. Since car. 
diac output and alveolar ventilation have been re- 
ported to be essentially unaltered during forward 
acceleration at these magnitudes, the observed ef- 
fects must represent substantial alterations in the 
individual ventilation to blood flow ratios through- 
out the lung, with approximately 50% of the cardiac 
output shunted through totally nonventilated areas 
at 8 g. There also must be some inadequately per. 
fused or nonperfused peripheral areas, as evilenced 
by the fali in carbon dioxide content and pH and 
the accumulation of a substantial oxygen debt pre- 
viously reported during acceleration. (Authors' ab- 
stract) 


10179 
Steiner, S. H., 1961 
G. C. E. Mueller, and N. S. Cherniack 
PULMONARY GAS TRANSPORT AS INFLUENCED 
BY A HYPERGRAVITATIONAL ENVIRONMENT. — 
Jour. Applied Physiol., 16 (4): 641-643. July 1961. 


Inertial effects on pulmonary gas exchange were 


measured during forward acceleration at 6 and 8g, 


During the 3-min.-acceleration plateau, O9 uptake 
decreased a mean of 16 ml./min. at 6 g and 71 
ml./min, at 8 g. CO9 excretion increased 62 ml. 
min. at 6 g and only 30 ml./mnin. at 8 g. The 
respiratory exchange ratio increased from 0.33 to 
1.17 at 6 g and 1.24 at 3 g. There was a marked 
increase in the minute volume of ventilation. Dur- 
ing the recovery period. an additional 470 ml. O9 
was consumed; 360 ml. CO 9 was excreted above 
control values for 6 g; 650 ml. Oo was consumed; 
and 530 ml. COg was excreted for 3 g. The in- 
creased metabolic work at the g levels studied was 
small, representing approximately 150 ml. ‘min. Ob. 
The respiratory exchange ratio was well above 1.00, 
and a large Oo debt accumulated. Exercise at 8 g 
resulted in a marked increase in O9 uptake, which 
eliminated the possibility that the observed effects 
were caused by impaired alveolar ventilation or 
diffusing capacity. Cardiac output has been reported 
essentially unchanged or slightly increased during 
forward acceleration and, therefore, the response 
cannot be explained by a decrease in pulmonary 
blood flow. The evidence suggests that the diminu- 
tion in Og exchange and impairinent in COg excre- 
tion represents a combination of alteration in the 
pulmonary ventilation to blood flow ratios and 
peripheral arterial shunting. (Authors' abstract) 


10180 
Steiner, S. H. 1959 


STANDARDIZATION OF AN ENDPOINT TO POSI- 
TIVE ACCELERATION ON THE HUMAN CENTRI- 
FUGE.—-Wright Air Development Center. Aero- 
space Medical Lab., Wright-Patterson Air Force 
Base, Ohio (Project no. 7222, Task no. 71746). 
WADC Technical Note no. 59-426, Dec. 1959. iii+8p. 


In order to standardize the experimental variables 
in acceleration research among all of the different 
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6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 10181-10185 


centrifuges, and thus make similar data comparable 
from one laboratory to another, studies have been 
made to establish an objective and standardized end- 
point for positive-acceleration experiments. A 
comparison was made of blackout thresholds to a 
red filtered light of 760 millimicra, raised 0.5 log 
unit above visual threshold in dark-adapted subjects 
and to a white light in the same subjects. A signifi- 
cant difference was found for each subject. Dif- 
ferences between white and red light varied from 1,1 
to 2.8 g for this group. The differences observed 
would vary from one centrifuge to another depending 
on the intensity and transmission spectrum of the 
white light used. The physiological implications, 
advantages, and possible sources of error are dis- 
cussed. (From the author's abstract) 


10181 

Stiehm, E. R. 1961 
ACCELERATION PROTECTION BY MEANS OF 
STIMULATION OF THE RETICULO-ENDOTHELIAL 
SYSTEM. —— Naval Air Development Center. Avia- 
tion Medical Acceleration Lab., Johnsville, Pa. Re- 
port no. NADC-MA-6129, June 22, 1961. 


Protection of an animal against acceleration 
stress is accomplished by stimulation of the retic- 
ulo-endothelial system (RES) with bacterial endo- 
toxin. Ten daily consecutive injections of rats with 
endotoxin doses of 100 to 1200 micrograms in- 
creased the median survival time of rats under- 
going 20 g acceleration by as much as 112%. Doses 
in excess of 700 micrograms were most effective. 
Zymosan, a yeast polysaccharide administered in- 
travenously as an alternative method of RES stim- 
ulation, also was effective in increasing resistance 
to acceleration stresses. Groups of animals that 
naturally have a low g tolerance were not pro- 
tected from acceleration stress by RES stimula- 
tion. Tolerance to other stresses, such as vibra- 
tion and X-irradiation, may also result from RES 
stimulation. (Author's summary, modified) 


10182 
Stiehm, E. R., 1961 
and J. M. Lyle 
THE EFFECT OF COBALT POLYCYTHEMIA ON 
THE ACCELERATION TOLERANCE OF THE RAT. 
— Naval Air Development Center. Aviation Medi- 
cal Acceleration Lab., Johnsville, Pa. (Task no. 
MR 005, 15-0002.15, Report no. 2). Report no. 
NADC-MA-6102, March 1, 1961. iii+7 p. 
Also published in: Aerospace Med., 32 (12): 
1112-1118, Dec. 1961. 


Twenty-five animals were made polycythemic by 
cobalt administration. The action of cobalt resulted 
in some growth retardation and an average in- 
crease in hemoglobin from 16.9 g. /100 ml. to 
21.9 g./100 ml. The tolerance to positive acceler- 
ation was then measured using a physiologic end 
point approaching death. Nine animals were cen- 
trifuged immediately after cobalt administration and 
16 were centrifuged 10 days after cessation of co- 
balt, at which time any toxicity due to cobalt has 
disappeared but polycythemia persists. No signifi- 
cant difference of tolerance to acceleration was 
noted in either cobalt group as compared to con- 
trol rats, suggesting that increasing the amount of 
oxygen to the tissues does not result in a reversal 
of the cellular anoxia caused by positive accelera- 
tion, (Authors' summary) 


10183 


Stiehm, E. R. 1961 


HOST FACTORS IN RESISTANCE TO ACCELERA- 
TION STRESS.—-In: Bio-assay techniques for 
human centrifuges and physiological effects of 
acceleration, p. 130-139. Edited by P. Bergeret. 
New York, etc.: Pergamon Press, 1961. 


While environmental factors are important in 
acceleration tolerance, there are internal or host 
factors which limit the subject's tolerance. The 
latter are poorly understood and infrequently 
studied but will become more important as the 
limit of environmental manipulation is approached. 
Increased acceleration tolerance in experimental 
animals has been brought about by four methods: 
drugs, conditioning, hypophysectomy, and reticulo- 
endothelial stimulation. Reticulo-endothelial stim- 
ulation is a simple, relatively safe method to in- 
crease acceleration tolerance without radical 
alteration in physiology. This method is discussed 
and a common mechanism for increased accelera- 
tion tolerance is proposed, involving alterations in 
steroid metabolism mediated via the hypophyseal- 
adrenal channel. (Author's summary, modified) 


10184 
Stoll, A. M., 1958 


and J. D. Mosely 
PHYSIOLOGIC AND PATHOLOGIC EFFECTS IN 
CHIMPANZEES DURING PROLONGED EXPOSURE 
TO 40 TRANSVERSE G.—-Jour. Aviation Med., 
29 (8): 575-586. Aug. 1958. 


Electrocardiographic, respiratory, and pathologi- 
cal studies were made on chimpanzees exposed to ac- 
celerations of 40 g for 6 or 60 seconds in the supine 
or prone position. Cessation of respiration occurred 
during all exposures, with rapid recovery after de- 
celeration. Acceleration in the partially supine posi- 
tion produced no cardiac conduction abnormalities 
during 6 seconds, and only slight changes during 60 
seconds of exposure. Heart rate was not affected by 
brief acceleration, but was depressed for 2 minutes 
during and after 60-second exposures. Acceleration 
in the partially prone position produced severe de- 
rangement of the conduction system, and depression 
of heart rate and unconsciousness after exposure for 
60 seconds. No lethal pathological effects were ob- 
served in either position, but extensive hemorrhages 
occurred during acceleration for 60 seconds which 
were more severe in the partially prone position. 
Acceleration for 60 seconds in the fully supine posi- 
tion produced an increase inheart rate, with recovery 
within 3 minutes. No electrocardiographic abnormal- 
ities were observed, and pathologic damage was less 
severe than in the partially prone or partially supine 
position. It is concluded that full supination increases 
acceleration tolerance by prevention of blood pooling 
before exposure, and by distribution of acceleration 
forces evenly through all tissues. 


10185 


Sundin, T. 1958 
THE EFFECT OF BODY POSTURE ON THE URI- 
NARY EXCRETION OF ADRENALINE AND NORAD- 
RENALINE. — Acta medica scandinavica (Uppsala), 
161, Suppl. 336. 1958. 59 p. 


Tilting of healthy subjects from recumbency to 
angles of 25°, 50°, or 75° in the head-up position 
was found to induce significant increases in the ex- 
cretion of catecholamines. Urinary output of adrenal- 
ine was increased slightly during tilting at 25°, and 
significantly at 50° and 75°. Tilting to 75° was ac- 
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companied by a marked fall in systolic blood pres- 
sure and an increase in pulse rate. Administration 
of a ganglion-blocking agent (mecamylamine) caused 
a lower increase in noradrenaline excretion during 
tilting to an angle of 75°, and eliminated the increase 
in adrenaline output. The normal increase in urinary 
output of adrenaline during tilting is attributed to the 
general stress of standing, and the much larger in- 
crease in noradrenaline excretion to blood-pressure 
homeostatic reflexes which stimulate noradrenaline- 
producing vasomotor nerve endings. The low norad- 
renaline excretion during tilting after administra- 
tion of mecamylamine is ascribed to a decrease in 
the endogenous production of noradrenaline because 
of blocking of the synapses to postganglionic vaso- 
motor nerves. 
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Suvorov, P. M. 1958 


{EFFECT OF ANGULAR ACCELERATION ON THE 
SECRETORY AND MOTOR ACTIVITY OF THE HU- 
MAN STOMACH] Vliianie radial'nykh uskorenii na 
sekretsiiu i motornuiu deiatel'nost' zheludka u 
cheloveka. ——Biulleten' eksperimental'noi biologii i 
meditsiny (Moskva), 45 (5): 14-16. May 1958. In 
Russian. 

English translation in: Bull. Exper. Biol. and Med., 
45 (5): 531-532. [1958]. 


Secretion of gastric juice was measured in human 
subjects during and after angular accelerations of 
3-5 g for 30 seconds. Gastric secretion was stimu- 
lated by inflation of a rubber bag in the stomach or 
by ingestion of a 5% alcohol solution. Acceleration 
produced an inhibition of gastric secretion for 10-30 
minutes, followed by a sharp increase in activity. In- 
creased secretion was generally accompanied by in- 
creases in the free and total acidity and peptic activ- 
ity of the juice. Periodic contractions of the stomach 
were unchanged. Repeated accelerations at intervals 
of 5-6 days had no significant effect on the gastric 
response to acceleration. 
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Suvorov, P. M. 1960 


{ THE EFFECT OF RADIAL ACCELERATIONS ON 
INTESTINAL GLAND SECRETION IN DOGS, Vli- 
ianie radial'nykh uskorenii na sekretsiiu kishech- 
nykh zhelez sobak. —— Biulleten' eksperimental' 
noi biologii i meditsiny (Moskva), 49(6) :54-57. 
June 1960. In Russian, with English summary 
(p. 57). 

The author studied the effect of positive radial 
accelerations on the secretion of intestinal juices 
in dogs. The first exposure to acceleration is 
followed by a prolonged after-effect lasting from 
several days to several weeks. Manifestations 
include increased secretion of the intestinal juices, 
disturbances in the activity of amylase and phos- 
phatase, and an increase in the proportion of 
solids in the intestinal juice. Also, adaptation to 
repeated accelerations was noted in the intestinal 
secretion. (Author's summary, modified) 
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Suvorov, P. M. 1958 
[THE EFFECT OF RADIAL ACCELERATIONS ON 
SALIVARY AND GASTRIC GLAND SECRETION AND 
ON THE PERIODIC CONTRACTIONS OF THE 
STOMACH] Vliianie radial'nykh uskorenii na 
sekretsiiu sliunnykh, zheludochnykh zhelez i periodi- 
cheskie sokrashcheniia zheludka. — Biulleten' 
eksperimental'noi biologii i meditsiny (Moskva), 45 
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A TABLE OF EQUIVALENTS OF ACCELERATION 





(9): 28-34. Sept. 1958. In Russian with English sum. 
mary (p. 34). 

English translation in: Bull. Exper. Biol. and Med., 
46(9): 1052-1057. Sept. 1958. 


The author studied the effects of radial accelera- 
tions on the secretion of parotid glands, gastric 
glands, and on periodical stomach contractions. 
Radial accelerations in the cranio-caudal and caudo- 
cranial directions caused inhibition of the reflex 
salivary secretion and of periodic stomach contrac- 
tions. A spontaneous secretion of the gastric juice 
was noted in high accelerations in dogs with a Basoy 
stomach fistula. Disturbance of the parasympa- 
thetic innervation in a dog with an isolated Heidenhain 
stomach pouch resulted in the absence of spontane- 
ous gastric secretion. However, a prolonged inhibi- [ 
tion of gastric secretion was noted in these condi- 
tions. It is assumed that the changes described 
above are connected with the changes in the nervous 
system, particularly in its parasympathetic and sym-/ 
pathetic portions. (Author's summary) 


CAN THERE BE A SHIELD FOR GRAVITATION? 
—— Jour. Franklin Inst., 271 (5): 355-360. May 
1961. 

The feasibility of an anti-gravity shield is con- 
sidered. For such a shield to be possible gravita- 
tional forces would have to be explainable in terms 
of wave motion. Gravity might then be shielded 
against in a manner similar to radio waves, pro- 
vided a suitable shielding material could be found. 





E. 3. McFadden, J. D. Garner, and J. G. Blethrow 
HUMAN VOLUNTARY TOLERANCE TO VERTICAL | 
IMPACT,—Aerospace Med., 31 (12): 989-998. Dec. | 
1960. | 


Results of testing human tolerance to vertical im- | 
pact forces in standing and sitting positions are pre- 
sented. Tentative strength of the legs at various 
knee angles was determined in the standing position 
by static and dynamic tests. The results are graphed. 
In addition, X-ray studies of bone deformation during 
static loading were made. Human voluntary tolerance | 
were determined to vertical drops while standing i 
with knees stiff, standing with knees bent, squatting, 
and seated in a rigid chair. Impact forces were at- 
tenuated 36 times by bending the knees, 25 times by 
Stafoam under the seat, and 29 times in the squatting 
position. (Authors' summary, modified) 


TERMINOLOGIES. —— Rivista di medicina aero- 
nautica e spaziale (Roma), 24 (4): 644-651. Oct.- 
Dec. 1961. In English and Italian, 


A Table of Equivalents of Acceleration Terminol- 
ogies is presented which has been prepared by the 
Committee on Acceleration of the Advisory Group 
for Aeronautical Research and Development, Aero 
Space Medical Panel, In this table the terms are 
grouped as to the type of acceleration, the body 
axis concerned, and the physiological consequences 
of acceleration. The Committee recommends the 
following: (1) that writers and researchers in the 
field of acceleration related to mammalian subjects 
restrict their descriptive terminologies and sym- 
bols to those contained in the table; (2) that the 
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table be used as a ready reference for equivalent 
translation of acceleration terminologies; (3) that 
large G be used as the unit of physiological accel- 
eration at all times; and (4) that the metric sys- 
tem be used in applying these acceleration termi- 
nologies and symbols. 
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Taylor, J. W. 1960 


X-IRRADIATION AND ACCELERATION STRESS,— 
Naval Air Development Center. Aviation Medical 
Acceleration Lab., Johnsville, Pa. (Task MR005.15- 
0002.14, Report no. 1). Report no. NADC-MA-6003, 
Mar. 1, 1960. i+6 p. 

A study was carried out to determine if a correla- 
tion existed between the stress due to X-irradiation 
and the stress due to acceleration. Sprague-Dawley 
rats were exposed to an acute dose of 600 r + 20% 
X-irradiation and then centrifuged at 20 g for 7 min. 
The data resulting from this procedure were then 
compared with data for two control groups, one cen- 
trifuged and one irradiated. There appeared to be 
no significant correlation between irradiation stress 
and acceleration stress at the experimental levels 
used in the study. Irradiation at this acute dose ap- 
parently has no significant effect upon the animals' 
ability to withstand acceleration. Deaths occurred 
after centrifugation of irradiated animals at about 
the same rate as for irradiated controls, indicating 
that acceleration has little effect upon the animals' 
ability to withstand irradiation. It is possible, how- 
ever, that higher doses might affect tolerance to ac- 
celeration. (From the author's summary and conclu- 
sions) 


10193 
Trojan, S., 1961 


and L, Jilek 
PROCEDURES AFFECTING THE RESISTANCE OF 
RATS TO POSITIVE ACCELERATION DURING 
ONTOGENY. —— Physiologia bohemoslovenica 
(Praha), 10 (5): 467-473. 1961. In English. 


The effect of pentobarbital, chlorpromazine, 
heparin, hyperglycemia, and 8 hours of starvation 
on resistance to positive acceleration (10 g) was 
studied in rats aged 1, 5, 12, and 25 days, and in 
adult animals. Acceleration to 10 g was attained 
within 8-10 seconds, deceleration also lasted 8-10 
seconds. Irreversible cessation of respiration was 
taken as the death criterion, and the time till 
cessation of respiration served as the criterion of 
resistance. Body temperature was measured with 
a thermocouple. In all age groups pentobarbital, 
chlorpromazine, glucose, and 8 hours of food dep- 
rivation increased acceleration tolerance. Heparin 
was without effect. Increases in resistance were 
greatest in the youngest age groups. (Authors' 
summary, modified) 


10194 
Ueno, T. 


R 1961 

M. Ishizuka and M, Iwane 
[ELECTROCARDIOGRAM OF DOGS DURING 
ACCELERATION (Abstract)]. —— In: [Abstracts 
from the 6th meeting of the Japanese Aviation Med- 
icine and Psychology Society]. Nihon Koku Igaku 
Shinri Gakkai Kiroku [Proc. Japan. Soc, Aviation 
Med. and Psychol.] (Tokyo), no. 11: 2, May 27, 
1961, In Japanese. 

Electrocardiographic studies were made on dogs 
exposed to centrifugal forces up to 10 g. Nodal 
rhythm appeared when the dogs were exposed to 
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10 g for 1 minute, and after 6 minutes paroxys- 
mal tachycardia developed, followed by fibrillation, 
flutter, and then by death, At 9 g, after 5-6 ex- 
posures, bradycardia and nodal rhythm were noted. 
After 7-8 exposures, bundle-branch block was ob- 
served followed by fibrillation, flutter, and finally 
by death. When, after exposing dogs to 8 g. oxy- 
gen inhalation and heart stimulants were adminis- 
tered, no significant change in ECC was observed; 
however, these procedures had a beneficial effect 
in reviving the animals to their normal condition. 
The results of these animal experiments furnish 
much information in deciding the acceleration tol- 
erance in humans. From the ECG findings infer- 
ences could be made on the condition of the car- 
diovascular system during acceleration. (Dr. H. 
Saiki) 


10195 
Usachev, V. V. 1961 


(INFLUENCE OF RADIAL ACCELERATIONS ON 
MCTOR CONDITIONED REFLEXES] Vliianie radial'- 
nykh uskorenii na dvigatel'nye uslovnye refleksy. 
—— Zhurnal vysshei nervnoi deiatel'nosti (Moskv2), 
11 (1): 22-29. 1961. In Russian, with English sum- 
mary (p. 29). 

Eight healthy male subjects, 21 to 32 years of 
age, were subjected to radial accelerations rang- 
ing from 3 to 8 g, for 60 seconds during each ex- 
posure. Latency periods of motor conditioned re- 
flexes to light and sound stimuli were increased 
during acceleration. Under inaximum g load the 
change in motor reflexes occurred in two stages. 
In the first stage there was a considerable length- 
ening of latency in the motor reflex to a light 
stimulus and a lesser increase in latency of motor 
reflex to a sound stimulus. The second stage, con- 
comitant with the appearance of visual disturb- 
ances, was characterized by the disappearance of 
conditioned motor reflexes to light, while reflexes 
to sound stimuli were still present. It is con- 
cluded that the degree and the character of 
changes in higher nervous functions during accel- 
eration are determined by disturbances of blood 
circulation in the brain. 


10196 
Useller, J. W., 1961 


and J. S. Algranti 
PILOT REACTION TO HIGH-SPEED ROTATION 
[Abstract]. —— In: Space medical symposium, As- 
tronautik (Stockholm), 2 (4): 228. 1961. 


The exposure of a series of pilots to high-speed 
rotation in the Multi-Axis Test Facility produced 
the following conclusions: (1) During rotation at 
rates up to 70 r.p.m,. about a resultant axis, the 
pilots were able to perform a complex task re- 
quiring judgment and manual dexterity with a per- 
formance error that ranged from 6.5 to 18%. (2) 
Repeated operation of a similar type showed that 
the pilot was able to reduce his error appreciably. 
(3) Intermittent rotation at rates of 50 r.p.m. or 
greater for periods longer than 1 hour could in- 
duce motion sickness symptoms, (4) Vestibular, 
vertical, horizontal, and rotary forms of nystagmus 
were produced by the three modes of rotation of 
the subject. (5) The severity of nystagmus could be 
reduced by fixation of the vision on a centrally lo- 
cated, well-illuminated instrument during rotational 
acceleration or deceleration, (From the authors’ 
abstract) 
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Vacca, C., 


remarkable effect on heart disorders produced by 


1960 transverse acceleration because it reduces the time 





and L, Vacca 
(CHANGES OF THE ELECTROCARDIOGRAM IN 
ALBINO RATS SUBJECTED TO TANGENTIAL 
(TRANSVERSAL) ACCELERATIONS BEFORE AND 
AFTER SPLENECTOMY. I) Modificazioni dell'- 
elettrocardiogramma in ratti albini sottoposti ad 
accelerazioni tangenziali (transversali) prima e 
dopo la splenectomia. I, __ Rivista di medicina 
aeronautica e spaziale (Roma), 23 (3): 347-367. 
July-Sept. 1960. In Italian, with English summary 
(p. 365). 

Electrocardiographic modifications of the QRS 
voltage, the ST tracing, and the T and P waves, 
and sinus frequency were found in albino rats sub- 
jected to centrifugal transversal accelerations of 
3 g and 10 g, for 3 and 2 minutes, respectively. 
These changes disappeared within 3-5 minutes af- 
ter cessation of acceleration. Animals subjected 
to accelerations of the same intensity and duration 
after splenectomy exhibited ECG variations similar 
to those found prior to splenectomy, but more se- 
vere in nature. In addition, a greater period of 
time (15-25 minutes) was required for ECG nor- 
malization. These results indicate a relationship 
between splenic and cardiac activity, especially in 
the maintenance of a sufficient coronary circula- 
tion under stress (transversal accelerations). It is 
possible that the relationship between the two or- 
gans represents the action of "hypoxia lienine", a 
substance released by the spleen during stress, 
which either prevents, or compensates for, cardiac 
hypoxia. 
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Vacca, C., 1961 

P. De Franciscis, and L. Vacca 
[ELECTROCARDIOGRAPHIC VARIATIONS IN AL- 
BINO RATS SPLENECTOMIZED AT VARIOUS TIME 
INTERVALS AND IN MICE WITH SPLENIC AGEN- 
ESIS TREATED WITH TOTAL SPLENIC HOMOGE- 
NATES AND SUBJECTED TO TANGENTIAL (TRANS- 
VERSE) ACCELERATIONS. I1.] Variazioni dell' ECG 
in ratti albini splenectomizzati a varia distanza di 
tempo ed in topi con agenesia della milza, trattati 
con omogenato totale di milza e sottoposti ad ac- 
celerazioni tangenziali (transversali). I. —— Rivista 
di medicina aeronautica e spaziale (Roma), 24 (4): 
501-532. Oct.-Dec. 1961. In Italian, with English 
summary (p. 528-529). 


Dramatic electrocardiographic (ECG) alterations 
were observed in rats newly splenectomized (from 
5 and 45 days), splenectomized about one year 
previously, and in mice with splenic agenesis who 
were subjected to transverse accelerations of 3 and 
6 g for 2-3 minutes, and 10 g for 2 minutes. The 
time required for return of ECG patterns at rest 
to normal after accelerations in rats splenecto- 
mized for 1 year (about 20-25 minutes) was equal to 
that of animals newly splenectomized. Intraperito- 
neal injection of bovine splenic homogenate 45 min- 
utes before exposure to acceleration restored the 
normal ECG at rest in less time (10-12 minutes in 
newly splenectomized animals and 5-7 minutes in 
those splenectomized from 6 months on). Mice with 
splenic agenesis behaved similar to animals splen- 
ectomized from 6 months to 1 year, It is postulated 
that a functional relationship exists between the 
spleen and the heart under conditions of stress. 
The injection of splenic homogenate may have a 
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necessary to restore a normal resting ECG to half, 
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Velasco de Pando, M. 1958 
[ARTIFICIAL SATELLITES AND INTERPLANETARY 
TRAVEL: PHYSIOLOGICAL EFFECTS OF CHANGE 
IN GRAVITY] Los satelites y los viajes interplane- 
tarios: efectos fisioldgicos de la variacion de la 
gravedad.—Revista de la Real academia de ciencias 
de Madrid, 52 (2): 141-145, 1958. In Spanish. 


This is the corrected and extended version of part 
of an analytical study (Section 13) on the launching of 
space rockets, which was published in a previous is- 
sue of the journal (vol. 52 (1): 11-61. 1958). An at- 
tempt is made of correlating mathematically basic 
physiological and physical parameters. If j repre- 
sents the effects of gravity experienced by a space 
traveler within the space vehicle ("'sensible gravity"), 
the following formula applies: 


d2y gat 


j=—>+ 
dt2  (aty)2 





in which y is the altitude, t the time, g the gravita- 
tional acceleration on the surface of the earth, anda 
the terrestrial radius. In this formula, the expres- 
sion d2y/dt2 represents the effective vertical accel- 
eration and ga2/(at+y)2 the effects of terrestrial ac- 
celeration at the altitude y. The validity of the for- 
mula is tested for the following conditions: (1) the 
vehicle rests on the terrestrial surface; (2) the vehicle 
travels unaccelerated at a given altitude (this being 
the case when the upward accelerations equal the 
weight of the vehicle); (3) the vehicle travels at a 
given altitude and at a given acceleration; and (4) the 
vehicle travels through outer space with the rocket 
motor shut off (the occupants are in a state of 
weightlessness). In conclusion, the author derives 
optimal values for escape velocity and trajectory of 
the hypothetical space ship. 


10200 
Vozza, R., 
and G. Meineri 

[EXPERIMENTAL INVESTIGATIONS ON THE 
EFFECTS OF NEGATIVE ACCELERATIONS ON 
THE ORGAN OF VISION] Indagini sperimentali 
sugli effetti delle accelerazioni negative sull'organo 
visivo.—lIn: IInd World-IVth European Aviation 
and Space Medicine Congress (Rome, 1959), Papers, 
vol, 2, part 1, p. 283-288. Roma, 1961. In Italian. 


Ophthalmoscopic examinations were made on 
adult rabbits subjected to a series of centrifuga- 
tions. Exposure to negative acceleration of short 
duration (2 g for 1 minute) revealed retinal vascular 
congestion with hydrodynamic unbalance. Acceler- 
ations above 5 g for 15 seconds caused prominence 
of the optic papillary zone due to intense congestion 
of the large intraoptic vessels. In cases where the 
animals survived the experiment there appeared 
retinal hemorrhagic phenomena. In fatal cases, 
histological retinal examinations revealed that 
accelerations higher than 22 g produced small zones 
of hemorrhagic infarction of the superficial retinal 
strata. Also observed was the notable frequency of 
hemorrhagic subconjunctival alterations. These 
were manifest almost constantly after negative 
accelerations of 2 g or higher for 5 minutes and 
were accompanied by analogous manifestations in 
the nasal mucosa. Another phenomenon observed 
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with accelerations of 4 g or higher for 2 minutes 10202 
by was exophthalmus. Watson, J. F., 1960 
ime N. S. Cherniack, and F. W. Zechman 
all, 10201 RESPIRATORY MECHANICS DURING FORWARD 
watson, J. F., 1961 ACCELERATION. -—— Jour. Clinical Investigation, 
and R. M. Rapp 39 (11):1737-1743. Nov. 1960. 
8 EFFECT OF FORWARD ACCELERATION ON RE- The respiratory mechanics of forward accelera- 
RY HAL, REMOOUNARECS, HACTMOLETS EXCRS- tions from 2 to 4 g were studied in four normal 
iE TION, AND WATER CLEARANCE. —— Aeronautical subjects. All lung volumes, with the exception of 
7 Systems Division. Biomedical Lab., Aerospace Med- residual lung capacity, were found to decrease pro- 
ical Lab., Wright-Patterson Air Force Base, Ohio portionately with increases in accelerative force. 
as (Project no. 7222, Task no. 71746). ASD Technical intrasuimonic ¥ df 
Report no. 61-375, Aug. 1961. iii+10 p nic pressure was increased for a constant 
P d 8 é P- volume, shifting the relayation pressure-volume 
rt The effect of forward acceleration on renal he- curve downward and to the right. Static and dynam- 
Of modynamics, electrolyte excretion, and water clear- ic total pulmonary compliances were decreased as 
is- ance was studied in six normal human subjects. a result of the decrease in functional residual ca- 
" Forward acceleration produced a slight increase in pacity. Elastic work was doubled by the resist- 
: glomerular filtration rate and effective renal plas- ance of acceleration, while non-elastic work was 
A ma flow during and after the stress. Following unchanged. A similarity is suggested between the 
d centrifugation there was a 20- to 35-minute lag be- respiratory mechanics observed during forward 
y"), fore the appearance of an increase in urine volume acceleration and those of negative pressure breath- 
and free water clearance. These changes in water ing. 
excretion were transient, not accompanied by a 
natriuresis nor associated with changes in serum 10204 
osmolality. Physiologic responses to forward ac- Webb, M. G. 1958 
celeration and negative pressure breathing were SOME EFFECTS OF ACCELERATION ON HUMAN 
. compared. We concluded that forward acceleration, SUBJECTS. —Naval Air Development Center. Avia- 
ny like negative pressure breathing, induces an in- tion Medical Acceleration Lab., Johnsville, Pa. 
a crease in intrathoracic blood volume which inhibits (Project no. NM 11 02 12.5, Report no. 1). Report no. 
ae the release of antidiuretic hormone via a nonos- NADC-MA-5812, Sept. 30, 1958. iv+8 p. 
motic, volume-sensitive receptor mechanism lo- Also published in: Jour. Aviation Med., 29 (12): 
* cated within the intrathoracic vascular space. (Au- 879-884. Dec. 1958. 
icle ers" shatvact) (33 references) A report is given of the effects of acceleration on 
ng human subjects observed at the Naval Aviation Medi- 
10202 cal Acceleration Laboratory during a period of two 
Watson, J. F., 1961 years. Miscellaneous effects of centrifugation on the 
the and N. S. Cherniack circulatory system include formation of petechiae, 
et EFFECT OF POSITIVE PRESSURE BREATHING mild thrombosis of external hemorrhoids, and 
ON THE RESPIRATORY MECHANICS AND TOLER- venous engorgement in the head during transverse 
Ss ANCE TO FORWARD ACCELERATION. —— Aero- seated chest-to-back acceleration. Several subjects 
of nautical Systems Division. Biomedical Lab., Aero- have reported acute pain in the upper and lower ex- 
space Medical Lab., Wright-Patterson Air Force tremities during positive and transverse back-to- 
Base, Ohio (Project no. 7222, Task no. 71746). shah CHONG, SRT NN SE ee ee 
ASD Technical Report no. 61-398, Aug. 1961. lasting several days. The pain originates in the - 
61 iii+8 p. superficial veins, and can be prevented by wrapping 
the extremities in elastic bandages. Positive accel- 
The main factors limiting tolerance to forward eration increases the cardiac rate, while negative ac- 
acceleration are dyspnea, chest pain, and difficulty celeration produces bradycardia. Many subjects have 
in inspiring. Previous studies of the mechanics of shown cardiac arrhythmias during acceleration, 
ano ° respiration during forward acceleration have re- chiefly premature ventricular contractions. The ef- 
vealed the following: (1) lung volumes decreased fects of acceleration on the nervous system include 
rs, proportionately with the exception of residual vol- unconsciousness with subsequent mental disorganiza- 
ne ume; (2) resting midpulmonary position decreased; tion, peripheral visual loss, and disturbance of the 
(3) intrapulmonic pressure increased for a con- labyrinthine apparatus. Fatigue, irritability, and 
stant volume; (4) static and dynamic pulmonary sharp chest pain have also been experienced. During 
t compliance decreased; and (5) elastic work of vibration studies, a predictable precardial pain of 
ilar breathing increased due to the work necessary to unknown origin has been observed. The observations 
r- overcome the additional resistance resulting from demonstrate the necessity of careful selection of 
ce acceleration. The effects of positive pressure centrifuge subjects and research in animals prior to 
ion breathing on lung volumes and time tolerance to investigation of the absolute limits of acceleration 
he forward acceleration of 12 trained subjects were tolerance. 
Studied. Positive pressure breathing significantly 
increased lung volumes, particularly the expiratory 10205 
reserve volume. This increase in lung volumes Webb, M. G. 1961 
mes was associated with a 67% mean increase in time END POINTS FOR ACCELERATION TOLERANCES 
al tolerance. Positive pressure breathing is therefore ON THE CENTRIFUGE.—In: Bio-assay techniques 
of both a practical and physiologically sound counter- Soe Suman cometinges and ghystelngient elects of ac- 
. measure by which tolerance to forward accelera- celeration, p. 59-64. Edited by P. Bergeret. New 
tion can be improved and human safety during pro- Woe, 8.2 Porgamen Press, 1061. - ; 
longed exposures increased, (From the authors’ ab- The results of preliminary tests with water im- 
n stract) mersion systems indicate that not only man's physi- 
d 
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cal tolerance, but his task performance as well, will 
be increased with refinements in such advanced pro- 
tective systems. The ultimate goal for those work- 
ing in the field of acceleration is to be able to test on 
the centrifuge the ability of man to perform his total 
task in his total environment. Not until this happens 
will centrifuge personnel be able to perform theis 
dual function of providing accurate, adequate data for 
the engineers who will design future vehicles, while 
simultaneously working to increase man's tolerance 
to acceleration. (Author's summary, modified) 


10206 


Webb, M., G., 1960 
and R, F. Gray 

A NEW METHOD OF PROTECTION AGAINST THE 

EFFECTS OF ACCELERATION ON THE CARDIO- 

VASCULAR SYSTEM. —— Amer. Jour. Cardiol., 

6 (6): 1070-1077. Dec. 1960. 


A closed water-immersion system for the pro- 
tection of the cardiovascular system of human 
centrifuge subjects against the effects of accelera- 
tion is described. One subject was exposed to ac- 
celerations as high as 31 g. The first subject had 
frontal sinus hemorrhage at 28 g, possibly due to 
high respiratory system pressure used to protect 
the chest but which was later found to be unneces- 
sary. The second subject stopped at 26 g due to 
anxiety. The third subject successfully sustained 
a 31 g exposure for 5 seconds without injury. The 
only clearcut evidence of cardiovascular system 
dysfunction was frontal sinus hemorrhage. /n ad- 
ditional advantage of the system was found to be 
that movement of the extremities during high ac- 
celerations was not hindered. (Authors' summary) 
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White, W. J. 1960 
VARIATION IN ABSOLUTE VISUAL THRESHOLDS 
DURING ACCELERATION STRESS.—Wright Air 
Development Division. Aerospace Medical Division, 
Wright-Patterson Air Force Base, Ohio (Project 
no, 7222, Task no. 71712). WADD Technica! Report 
60-34, April 1960, iii+14 p. 

Measurements were made of the absolute thresh- 
olds of foveal (cone) and peripheral (rod) vision 
during moderate [positive] acceleration within the 
range of 1 to 4g. Dislocation of visual function was 
studied selectively by the use of anti-g suits. The 
following results were observed: (1) acceleration 
levels of 3 and 4 g approximately double and triple 
foveal thresholds; (2) threshold levels of peripheral 
vision triple at 3 g and quadruple at 4 g; (3) a rise 
in threshold (decline in visual sensitivity) is found 
with repeated exposure to acceleration, the rise 
being smaller than that associated with accelera- 
tion, and (4) the rise in peripheral thresholds is, 
in part, compensated for by anti-g suits. (Author's 
summary, modified) 


10208 

Whiteside, T. C. D., 1959 
and F, W. Campbell 

SIZE CONSTANCY EFFECT DURING ANGULAR 

AND RADIAL ACCELERATION,—Quart. Jour. 

Exper. Psychol., 11 (4): 429. Nov. 1959. 


The apparent alteration in size of after-images, 
experienced by human subjects in centrifuge experi- 
ments, may possibly be due to the associated 
reflexes of vertical nystagmus and of postural 
responses to the tumbling sensation experienced 
when the centrifuge begins to slow down at the end 
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of its run, It is concluded that an increase in 
linear acceleration applied to a subject in a centri- 
fuge is not associated with variations in size of the 
after-image providing changes in head position 
relative to the plane of rotation are excluded. 


10209 
Woellner, R. C., 1959 
and A. Graybiel 

COUNTERROLLING OF THE EYES AND ITS DE- 
PENDENCE ON THE MAGNITUDE OF GRAVITA- 
TIONAL OR INERTIAL FORCE ACTING LATERALLY 
ON THE BODY,—Jour. Applied Physiol., 14 (4): 632. 
634. July 1959. 


Counterrolling of the eyes was measured in five 
healthy persons when inclined on a tilt-chair and 
when exposed to a change in direction of force ona 
human centrifuge. For equivalent changes in direction 
of force incident to the subject, the magnitude of the 
force was greater on the centrifuge. When the amount 
of roll was plotted as a function of the incident angle 
of force, divergent curves were obtained for tilt-chair 
and centrifuge data. When the amount of roll was 
plotted as a function of magnitude of laterally-acting 
force as the independent variable, a single curve re- 
sulted, indicating a straight line relation within the 
range of 1 g. These findings not only constitute de- 
finitive proof that the counterrolling reflex can be re- 
leased by gravitational (and inertial) force. but also 
are consistent with the current theory of the function- 
ing of the otolith organs. (Authors' abstract) 


10210 
Wood, E. H., 1961 § 
W. F. Stutterer, H. W. Marshall, E. F. Lindberg 
and R, N. Headley 
EFFECT OF HEADWARD AND FORWARD ACCEL- 
ERATIONS ON THE CARDIOVASCULAR SYSTEM. 
— Mayo Foundation. Mayo Clinic, Rochester, 
Minn. (Contract AF 33(616)-5938); issued by 
Wright Air Development Division. Aerospace Med- 
ical Lab., Biomedical Lab., Wright-Patterson Air 
Force Base, Ohio (Project no, 7220, Task no. 
71742). WADD Technical Report no. 60-634, Jan, 
1961. v+48 p. 


Cardiac output and related physiological variable: 
were measured in human subjects during 1- and 
10-minute exposures to headward (positive) accel- 
eration and during 10-minute exposures to forwari 
(transverse) acceleration. Positive accelerations 
for 1 minute at 4 g produced an average decrease 
in cardiac output of 22 per cent of control values. 
No systematic change in cardiac output could be 
demonstrated when these same subjects were ex- 
posed to transverse accelerations up to 5 g. No 
further alterations in output were demonstrable 
when the duration of these exposures were in- 
creased to 10 minutes. Exposure to positive ac- 
celeration caused decreases (proportional to the 
magnitude of acceleration) in right atrial and 
esophageal pressure and in the oxygen saturation 
of arterial blood. Transverse acceleration caused 
relatively large increases in right atrial and 
esophageal pressure, and a decrease in arterial 
oxygen saturation which was preventable by breath 
ing 99.6 per cent oxygen. 


10211 
Wunder, C, C,, 1960 
S. R, Briney, M. Kral, and C, Skaugstad 
GROWTH OF MOUSE FEMURS DURING CONTINU- 
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AL CENTRIFUGATION. —— Nature (London), 188 
(4745): 151-152. Oct. 8, 1960. 

Five-week-old white mice first lost mass then 
continued to grow during exposure to continual 
centrifugation of 4 g for one to eight weeks. At 
the end of one week they had returned to approxi- 
mately initial body mass. The femurs, however, 
continued to grow as fast as those of uncentri- 
fuged litter mate controls in identical cages, At 
later developmental stages this rapid growth of 
experimental bones was less pronounced. The fe- 
murs of experimental animals also showed a more 
circular cross-section. Mechanical stress and 
moderate starvation are offered as possible ex- 
planations for the faster bone growth as compared 
to total experimental growth. The artificial in- 
crease in the force of weight during centrifugation 
could cause such a stress, and a lowered food con- 
sumption during the first week of centrifugation 
could be responsible for the initial decrease in 
body mass. 


10212 

Yamazaki, T. 1960 
[STUDY ON THE RESPONSE OF THE OPHTHAL- 
MIC ARTERY WAVE TO DYNAMIC ACTION. Il. 
CONCERNING CHANGES IN FLIGHT: STRAIGHT 
CLIMB AND LEVEL-OFF] Rikigakuteki say6 ni 
taisuru gand6myaku myakuha no kenkyf. 3. Hikdchu 
ni okeru henka ni tsuite: chokusen jdsho hiko rebe- 
ruofu,. —— Japanese Defense Forces Med. Jour. 
(Tokyo), 7 (5): 10-13. May 1960. In Japanese, with 
English abstract (p. 13). 


The telemetrically-recorded ophthalmic artery 
waves of five students in flight were studied during 
postural change and during straight climb from 
5,500 ft. to level-off at 6,000 ft. During straight 
climb, the pulse wave remained stable, whereas, 
at level-off, with the accompanying negative accel- 
eration, fluctuations arose in the pulse wave 
curves. An appreciable recovery period was re- 
quired for the curve to return to normal. It was 
observed that persons who showed the two-peak 
type of curve during postural alterations also ex- 
hibited larger fluctuations of the curve during neg- 
ative acceleration, (From the author's abstract) 


10213 

Yamazaki, T. 1960 
[STUDY ON THE RESPONSE OF THE OPHTHAL- 
MIC ARTERY WAVE TO DYNAMIC ACTION. IV. 
CONCERNING CHANGES IN FLIGHT: CLIMB FOL- 
LOWING DESCENT] Rikigakuteki say6 ni taisuru 
gandOmyaku myakuha no kenkyu. 4. Hikochu ni 
okeru henka ni tsuite: kdka hikiokoshi jOshd, —— 
Japanese Defense Forces Med. Jour. (Tokyo), 7 
(5): 14-16. May 1960. In Japanese, with English 
abstract (p. 16). 


The effects of negative and positive acceleration, 
generated by climb following descent, were studied 
on subjects exhibiting the two-peak type of opthal- 
mic artery wave curve during postural alterations. 
At the onset of negative acceleration, the curve 
was of large magnitude and its wave-length showed 
prolongation; at the onset of positive acceleration, 
the curve had a collapsed appearance and changes 
in its wave length were unrecognizable. It is stated 
that the ophthalmic artery wave curve is sensi- 
tive to alterations in flying posture, and reliable 
predictions may be made therefrom. Persons man- 
ifesting great changes in the pulse wave curve ap- 
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pear to have deficient blood pressure regulation; 
early detection of the two-peak type of curve 
through posture alteration tests may serve as a 
criterion for rejection. (Author's abstract, modi- 
fied) 


10214 

Yudkofsky, P. L. 1960 
GROSS AND MICROCIRCULATORY EFFECTS OF 
TILTING AND ACCELERATION ON THE GOLDEN 
HAMSTER. —— Wright Air Development Division. 
Aerospace Medical Division, Biomedical Lab., 
Wright-Patterson Air Force Base, Ohio (Project 
no. 7222, Task no. 71746). WADD Technical Re- 
port no. 60-373, Sept. 1960. viii+73 p. 


The heart rate, respiratory rate, blood pressure, 
electrocardiogram, organ displacements, and micro- 
circulation of the golden hamster were recorded 
and correlated during a wide range of gravitational 
stress, i.e., from 1 to 60 posittve g. The effects 
of various anesthetics and hemorrhage on the ob- 
served responses were determined. Lastly, the 
cardiovascular responses of the hamster to occlu- 
sion of the carotid arteries were interpreted and 
necropsy examinations were performed to aid in 
interpreting the recorded physiologic data. It was 
dound that tilting from the horizontal to the head- 
up position elicited no pronounced physiologic re- 
sponses in the test animal. The increased forces 
encountered during centrifugation elicit pronounced 
effects which appear to be primarily compensated 
for by increased heart rate. The microcirculation 
of the hamster cheek pouch did not appear to ac- 
tively enter into the reactions to positive accelera- 
tion, Also, the cause of death at various magnitudes 
of acceleratio. is discussed. (Author's abstract) 
(110 references) 


10215 
Zarriello, J. J., 
and M. E. Norsworthy 

THE CORRELATION OF SCOTOPIC AND PHOTOP- 
IC VISION IN RELATIONSHIP TO BLACKOUT 
TOLERANCE ON THE HUMAN CENTRIFUGE. — 
Naval School of Aviation Medicine, Pensacola, Fla. 
Research Project No. NM 11 02 11, Subtask 1, Re- 
port No. 2, April 30, 1959. ii+7 p. 


Significantly lower blackout thresholds were ob- 
tained when low-intensity lights were used and the 
subject was dark-adapted, than when the subject 
used photopic vision with standard lights. The mean 
blackout threshold of 20 unprotected subjects was 
3.7 g under scotopic light conditions, and 4.6 g under 
photopic standard light conditions. This difference 
is present also when the subject is protected by an 
anti-g suit. The scotopic and photopic mean black- 
out thresholds with protection were 4.4 g and 6.2 g, 
respectively. The relationship between the blackout 
thresholds obtained under unprotected and protected 
scotopic conditions is almost as high as that obtained 
between the unprotected and protected photopic 
standard light conditions. This result suggests that 
one may possibly predict the subject's unprotected 
photopic standard-light blackout threshold from his 
unprotected scotopic low-intensity light blackout 
threshold as well as one can predict his protected 
photopic standard light blackout threshold from his 
unprotected photopic standard light blackout thresh- 
old. 
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Zarriello, J. J. 1959 
IDIOPATHIC ORTHOSTATIC HYPOTENSION AND 
ITS RELATIONSHIP TO POSITIVE G TOLERANCE. 
—Naval School of Aviation Medicine, Pensacola, 
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Fla. Research Project no. NM 11 01 11, Subtask 1, 
Report no. 13, May 21, 1959. ii+10 p. 

The case histories are presented of two student 
pilots who were rendered unconscious during aero- 
batic flight maneuvers which normally produce no 
untoward physiological symptoms. There was no 
past history of dizziness or syncope on assuming 
the upright position. Classical clinical symptoms 
of orthostatic hypotension were not observed; how- 
ever in both individuals a fall in blood pressure, 
both systolic and diastolic, was demonstrated upon 
assumption of the upright position. Centrifuge tests 
showed a markedly reduced positive g tolerance as 
compared to the value for 115 normal young men. 

In one student the mean grayout level occurred at 
3.5 g, the mean blackout level at 3.8 g, the mean un- 
conscious level at 4.0 g; the clinical evidence was 
suggestive of orthostatic hypotension in this man. In 
the second student the mean grayout level was at 3.1 
g, the mean blackout level at 3.6 g, and the mean un- 
conscious level at 4.3 g; it is believed that he pos- 
sessed postural hypotension with inadequate protec - 
tive vasomotor reflexes. Both were eliminated 
from the military flight program. It is suggested 
that the complete evaluation of candidates who 
demonstrate a significant fall in blood pressure on 
assuming the upright position, include a determina- 
tion of their basic tolerance to positive g by human 
centrifugation. 


10217 
Zarriello, J. J., 1958 
L. M. Seale, and M. E. Norsworthy 
THE RELATIONSHIP BETWEEN CARDIOVASCULAR 
RESPONSE AND POSITIVE G TOLERANCE.—U.S. 
Naval Schocl of Aviation Medicine, Pensacola, Fla. 
(Research Project NM 11 01 11, Subtask 1). Report 
no. 11, May 8, 1958. ii+8 p. 
Also published in: Jour Aviation Med., 29(11): 
815-820. Nov. 1958. 


A study was made of the relationship between ac- 
celeration tolerance and pre-exposure measures of 
blood pressure, pulse rate, the Schneider Index, and 
Valsalva overshoot. Fifty-two subjects were centri- 
fuged for 10 seconds at increasing levels of acceler- 
ation until the occurrence of greyout (failure to re- 
spond to peripheral light stimuli within 2 seconds) 
or blackout (failure to respond to central and periph- 
eral light stimuli within 2 seconds). A significant 
inverse correlation was observed between diastolic 
blood pressure and the time to onset of greyout. 
Time to the onset of blackout was inversely related 
to pulse rate, and directly related to the Schneider 
Index. Diastolic blood pressure was directly related 
to acceleration level at greyout and blackout. No 
correlation was observed between the time to grey- 
out and the time to blackout, while acceleration 
levels at greyout and blackout were significantly re- 
lated. It is concluded that acceleration tolerance 
cannot be predicted by common clinical measures of 
cardiovascular response. 


10218 

Zarriello, J. J. 1958 
SERUM GLUTAMIC OXALACETIC TRANSAMINASE 
ACTIVITY IN HUMANS SUBJECTED TO POSITIVE 
RADIAL ACCELERATORY FORCE.—U.S. Naval 
School of Aviation Medicine, Pensacola, Florida 
(Research Project NM 11 01 11, Subtask 1). Report 
no. 12, Jan. 17, 1958. ii+5 p. 

Also published in: Jour. Aviation Med., 30 (2): 

97-99. Feb. 1959. 
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The purpose of this study was to determine if any 
variation of activity of serum glutamic oxalacetic 
transaminase (SGOT) occurred following human cen- 
trifugation when relaxed human subjects experienced 
the physiological state of blackout. In 12 young, 
normal, male subjects, the SGOT level was not ele- 
vated within 72 hours following human centrifugation 
when relaxed subjects were exposed to positive 
acceleratory stress leading to the physiological 
state of blackout. (Author's summary) 


10219 
Zarriello, J. J., 1958 
M. E. Norsworthy, and H. R. Bower 

A STUDY OF EARLY GREYOUT THRESHOLD AS 
AN INDICATOR OF HUMAN TOLERANCE TO POSI- 
TIVE RADIAL ACCELERATORY FORCE.—U.S. 
Naval School of Aviation Medicine, Pensacola, Fla. 
(Research Project NM 11 02 11, Subtask 1). Report 
no. 1, July 10, 1958. ii+15 p. 


The experiments were designed to determine the 
relationship between peripheral light loss at 80 de- 
grees and blackout and unconsciousness in regard to 
g spread and time spread. Under the conditions of 
the experiment, 80-degree light stimulus was an 
earlier indicator than the 23-degree light for an end- 
point of greyout in regard to magnitude of the g force. 
The time spread between onset of greyout (80-degree 
light loss) and onset of blackout or unconsciousness 
was determined in 115 young male subjects, and this 
time spread was found to be slightly increased when 
compared to the use of a 23-degree light as an end- 
point of greyout. The peripheral light loss has limit- 
ed usefulness as an early indicator for the onset of 
critical symptoms of blackout or unconsciousness. 
(Authors' conclusions and summary) 


10220 

Zechman, F. W. 1958 
THE EFFECT OF FORWARD ACCELERATION ON 
VITAL CAPACITY. —Wright Air Development Cen- 
ter. Aero Medical Lab., Wright-Patterson Air Force 
Base, Ohio (Project no 7222, Task no. 71746). 
WADC Technical Note no. 58-376, Dec. 1958. iii+6 p. 

AD 209 411, PB 151690 


Six healthy male subjects (22-30 years of age), 
with previous experience riding the human centri- 
fuge, were used to determine the effect of transverse 
g (forward acceleration) on vital capacity (measured 
with a Collins Respirometer placed on the floor of 
the centrifuge cab). ‘The effect of various levels of 
acceleration (using a rate of onset of 0.1 g/sec., 
subjects were accelerated to maxima of 4, 6, and 8 
g) on vital capacity was determined with the subjects 
oriented in two positions: trunk inclined 25° and 
trunk perpendicular to the direction of acceleration. 
Values for vital capacity averaged 1.5 liters at 8 g 
when the trunk was inclined 25° forward. This de- 
gree of reduction was reached at 6 g when the trunk 
was not inclined. The author suggests that differ- 
ences in effect of acceleration on vital capacity ob- 
served when the trunk is perpendicular to accelera- 
tion compared to the inclined position, is the same 
type of phenomenon which occurs when one compares 
vital capacity in the supine and sitting positions 
under normal or 1 g condition. At least two factors 
seem to be involved: (1) changes in pulmonary blood 
volume, and (2) restriction of diaphragmatic move- 
ment. In assuming the supine position, abdominal 
viscera push the diaphragm cephalad, and the pul- 
monary blood volume increases. 
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Zechman, F. W., 1959 

N. S. Cherniack, and A. S. Hyde 
VENTILATORY RESPONSE TO FORWARD ACCEL- 
ERATION. —Wright Air Development Center. 
Aerospace Medical Lab., Wright-PattersonAir Force 
Base, Ohio. (Project no 7222, Task no. 71746). 
WADC Technical Report no. 59-584, Sept. 1959. 
iii+16 p. 

This report presents the findings of two series of 
experiments dealing with the effect of forward ac- 
celeration on respiration in man. Inthe first, the 
effect of 5, 8, and 12 g on respiratory frequency, 
tidal volume, minute volume, and nitrogen elimina- 
tion were determined. Frequency increased, reach- 
ing an average of 39.2 cycles per minute and tidal 
volumes decreased to an average of 318 cc. at 12 g. 
The volume of nitrogen eliminated during a 30-sec- 
ond period, breathing oxygen at 12 g, was essentially 
unchanged, suggesting that gross alveolar ventilation 
did not decrease. In the second series, Og consump- 
tions were measured before, during, and after ac- 
celerations of 5, 8, 10, and 12 g. Oxygen consump- 
tions increased with acceleration, and it is presumed 
that the extra work of breathing may be an important 
contributing factor. In both series of studies the 
trunk was inclined 12° in the direction of accelera- 
tion and a rate of onset of 1 g per second was used. 
(Authors' abstract) 


c. Subgravity 
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AERONAUTICAL SYSTEMS DIVISION STUDIES IN 
WEIGHTLESSNESS: 1959-1960. —— Compiled by 


L. R. Hammer. Aeronautical systems Division. 
Aerospace Medical Lab., Wright-Patterson Air 
Force Base, Ohio (Project no. 7184, Task no. 
71585). WADD Technical Report no. 60-715, Dec. 
1961. viii+93 p. 


This report consists of brief summaries of sub- 
gravity studies by various authors. Facilities and 
techniques used at Aeronautical Systems Division 
to study the effects of weightlessness are described; 
completed experiments and those started before ~ 
January 1961 are discussed. Topics are grouped 
under two main headings: aerospace medical studies 
and aeromechanics studies. Specific problem areas 
and methods of experimentation are emphasized. 
Findings are briefly stated. (Compiler's abstract, 
modified) (29 references) 


10223 

Beckh, H. J. von 1959 
WEIGHTLESSNESS AND SPACE FLIGHT.—Astro- 
nautics, 4 (2): 26-27, 84-86, Feb. 1959. 

Deterioration of neuromuscular coordination and 

disorientation are considered to be originated by 
the weightless state per se. However, more complex 
problems arise during extended space flights, as well 
as during alternate acceleration and weightlessness, 
such as occurs during the ascent and re-entry of 
space vehicles. Results of experiments in jet air- 
craft are cited to show that the weightless state ag- 
gravates other physiological conditions, which, in 
combination, pose serious problems to man in space 
flight. Subjects reported experiences of increased 
susceptibility to or severity of acceleration effects 
when they entered positive-g states immediately after 
experiencing weightlessness, Subjects who normally 

blacked out at 5 g could tolerate only 3.5 to 4 g in 
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the experiments. In the opposite case, when acclera- 
tion preceded weightlessness, physiological recovery 
mechanisms seemed disturbed. Blackout lasted 
longer, and more severe discomfort and chest pains 
were reported, Cinematographic observations, reg- 
istrations of heart rate, electrocardiograms, and 
galvanic skin responses corroborated the subjective 
reports. It is suggested that extended weightlessness 
may lead to lessened muscle tone and strength, as 
well as to inconveniences to the cardiovascular sys- 
tem, The heart, having transported the blood without 
the force of gravity during the weightless state, 
would need a certain time for adaptation after re- 
entry into the gravity field of the Earth or of another 
planet. 


10224 
Beckman, E. L., 1961 
K, R, Coburn, R. M. Chambers, R. E. DeForest, 
V. G, Benson, and W. S, Augerson 
SOME PHYSIOLOGICAL CHANGES OBSERVED IN 
HUMAN SUBJECTS DURING ZERO G STIMULA- 
TION BY TAMERSION IN WATER UP TO NECK 
LEVEL. —— Naval Air Development Center. Avia- 
tion Medical Acceleration Lab., Johnsville, Pa. 
(Task no. MR005.15-005.7, Report no. 1). Report no. 
NADC-MA-6107, April 10, 1951. iv+[25] p. 
Also puolished in: Aerospace Med., 32 (11): 1031- 
1041. Nov. 1961, 


It was found that water immersion up to neck 
level produces an unnatural physiological situation 
in that, during respiration, the inspired air inflates 
the lungs to atmospheric pressure while the ex- 
ternal pressure against the chest, abdomen, and 
legs, due to the water, is greater than atmospher- 
ic. This situation is equivalent to "negative pres- 
sure breathing". A series of experiments involv- 
ing 7 subjects immersed in water up to neck level 
for periods of 5 to 23 hours (5 subjects for 12 
hours) showed a significant weight loss during the 
period of immersion, which was explained by the 
diuresis which occurred. Pulmonary volume 
measurements showed a decrease in the expiratory 
reserve volume and in the respiratory minute vol- 
ume during immersion. There was no significant 
decrement in the performance of a tracking task, 
attributable to the water immersion, during ex- 
posure to a simulated space vehicle reentry decel- 
eration profile. Exposure to 4.5 positive g for 15 
seconds following water immersion revealed a 
decrement in tolerance in most subjects. (From 
the authors' summary) 


10225 
Benson, V. G., 1961 
E. L. Beckman, K. R. Coburn, and R. M. 
Chambers 
EFFECTS OF WEIGHTLESSNESS AS SIMULATED 
BY TOTAL BODY IMMERSION UPON HUMAN RE- 
SPONSE TO POSITIVE ACCELERATION. —— Naval 
Air Development Center. Aviation Medical Acceler- 
ation Lab., Johnsville, Pa. (Subtask MR005.13- 
0005.7, Report no. 2). Report no. NADC-MA-6132, 
June 26, 1961. iv+14 p. 


Twelve members of Underwater Demolition Team 
No. 21 used underwater breathing equipment while 
completely immersed in water for 13 hours. Their 
response to positive acceleration was determined 
by observing the g level at which the limitation of 
ocular motility under acceleration (LOMA) occurre 1}. 
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This g level is approximately the same as when 
loss of peripheral vision or greyout occurs when 
subjects are exposed to positive acceleration. The 
period of immersion was well-tolerated. A small 
but statistically significant decrease in the g level 
at which LOMA occurred was found following the 
period of immersion. (Authors' summary) 


10226 
Benson, V. G., 1961 
E. L. Beckman, K. R. Coburn, and R. E. DeForest 

WEIGHTLESSNESS SIMULATION BY TOTAL BODY 
IMMERSION: PHYSIOLOGICAL EFFECTS. —— Naval 
Air Development Center. Aviation Medical Acceler- 
ation Lab., Johnsville, Pa. (Subtask MR005.13- 
0005.7, Report no. 4). Report no. NADC-MA-6134, 
Aug. 17, 1961. iii+20 p. 


The elimination of negative pressure breathing 
and the resulting diuresis (evident in previous 
weightless state simulation attempts by water im- 
mersion up to the neck level) was attempted by 
equipping subjects with full-face masks with com- 
pensating regulators and completely immersing 
them for a period of twelve hours. Of the three 
subjects who completed the study (four terminated 
early due to underwater environment stress), two 
showed no reduction in acceleration tolerance fol- 
lowing water immersion; however, the third was 
readered unconscious at the same force he had 
tolerated prior to the immersion period. Negative 
pressure breathing and the resultant diuresis were 
observed when submerged subjects were subjected 
to psychological tests while in the sitting position. 


10227 

Brown, Edward L. 1951 
MAN'S ANTICS DURING ZERO GRAVITY. SAE 
Jour., 69 (2): 52-54. Feb. 1961. 





Locomotion inside a padded cabin during zero 
gravity maneuvers is achieved by pushing away 
from walls, floors, or ceiling in order to float or 
by walking with magnetic or suction-cup shoes. 
Visual orientation is not affected by weightlessness. 
Individual locomotion outside space vehicles will 
probably be based upon the use of a reaction pro- 
pulsion-type unit. 


10228 

[Brown, Edward L.| 1958 
ZERO GRAVITY TESTS SHOW MAN CAN ADJUST TO 
SPACE,=<—Aviation Week, 69 (25): 52-53, 55. Dec. 22, 
1958. 


Experiments conducted during the past six months 
both in the laboratory and in actual flight, in which 
short periods of zero gravity were achieved, revealed 
that there is no serious decrement in man's perform- 
ance under these conditions. According to Capt. Ed= 
ward L. Brown, chief of the Crew Stations Research 
Section of the Aeromedical Laboratory's Engineering 
Psychology Branch at Wright Air Development Center 
in Dayton, Ohio, the experiments indicated that spe- 
cial provisions such as wider spacing of switches and 
levers, or springs or other restraints to prevent the 
arm from overshooting when reaching for objects, 
need not be considered in future space cabins, With- 
out exception, the subjects were able to adjust to zero 
gravity conditions within seconds. It may be that 
longer periods of zero gravity and further tests may 
upset the conclusions reached to date; but, as of now, 
weightlessness does not appear to create as serious 
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a problem for crews as biomedical scientists had pre. 
dicted. 


10229 
Campbell, P. A., 1959 
and S. J. Gerathewohl 
THE PRESENT STATUS OF THE PROBLEM OF 
WEIGHT LESSNESS.——Texas State Jour. Med., 55 
(4): 267-274. April 1959. 

Weightlessness is discussed from the point of 
orientation, control, space sickness, cardio- 
dynamics, and nutrition and elimination. Man's 
ability to orient himself depends upon a variety 
of factors; during weightless situations the eye 
becomes the only reliable organ. Certain per- 
ceptual illusions do occur, however, and one, the 
so-called oculogravic illusion, has been studied 
by Air Force scientists. A visual afterimage as 
well as a luminous target, observed in the dark, 
seemed to move and to be displaced upward during 
weightlessness. On the other hand, if the normal 
gravitational condition was restored or acceleration 
increased, the targets seemed to move subjectively 
downward. After immersion in water the body, 
though being supported, is in a degree of weight- 
lessness relative to the surrounding medium. Im- 
mersed subjects observed a rapid loss of position 
orientation. The results of these immersion ex- 
periments indicate that the otolith organs are in- 
sensitive instruments for orientation. Early expe- 
rience of weightlessness is associated with a 
moderate degree of neuromuscular disturbance. 
Motor control is not seriously affected unless visual 
control is excluded. Apparently, the fact that the 
central nervous system is presented with incon- 
sistent stimuli from the vestibular apparatus 
(otoliths), in comparison with the visual and propri- 
oceptive senses, does not itself cause any serious 
disturbance of orientation and control. Even in 
some cases of severe autonomic symptoms. such 
as vertigo and vomiting, the subjects maintained 
their orientation and intellectual control of the 
Situation. Short periods of weightlessness may 
cause gastrointestinal disturbances during the sub- 
gravity phase which are relieved when the normal 
state of gravity is restored or 1 g exceeded. Prelim- 
inary studies have given no evidence of potential 
problem areas concerning the cardiovascular 
system. Observations on eating, drinking, and 
micturition during weightlessness indicate that, 
once foods or liquids are in the mouth, chewing 
and swallowing can be accomplished easily. Most 
subjects were able to urinate with little difficulty. 
Studies of weightlessness to date have been limited 
to periods measured in seconds, but the most 
serious effects, if any, probably will come after 
exposure in terms of hours, days, or weeks. 


10230 
Chambers, R. M., 13°] 
D. A. Morway, E. L. Beckman, R. DeForest, 
and K. R. Coburn 
THE EFFECTS OF WATER IMMERSION ON PER- 
FORMANCE PROFICIENCY. — Naval Air Devel- 
opment Center. Aviation Medical Acceleration Lab., 
Johnsville, Pa, (Subtask MR005.13-005.7, Report no. 
3). Report no. NADC-MA-6133, Aug. 22, 1961. 
iv+30 p. 


Six male subjects were immersed in water to 
the neck level for a 12-hour period (one subject 
for a 23-hour period) prior to exposure to centri- 
fugation to study a wide range of human perform- 
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ance abilities associated with weightlessness and 
the transition from weightlessness to a high-g re- 
entry environment. Eight selected performance 
tasks were administered: (1) before immersion, (2) 
during immersion, and (3) after immersion and 
centrifugation. It was found that behavior was 
apparently not affected by prolonged water immer- 
sion followed by reentry type accelerations. (Au- 
thors' summary, modified) 


102¢1 
Crawiord, B. M., 1961 


and W. N. Kama 
REMOTE HANDLING OF MASS.~-~Aeronautical Sys- 
tems Division. Behavioral Sciences Lab., Aerospace 
Medical Research Labs., Wright-Patterson Air 


Force Base, Ohio (Project no. 718%, Task no. 718406). 
ASD Technical Report no. 61-627, Dec. 1961. iii+25p. 


Man's ability to make differential and absolute 
judgments of remotely handled masses was investi- 
gated under simulated weightlessness conditions. 
Subjects made judgments of mass after moving stim- 
ulus objects to and fro on an air-bearing table. An 
Argonne Model 8 Master-Slave Manipulator was used 
for remote handling. An analysis of the results re- 
vealed: (a) remote handling under weightlessness 
conditions produces increments in just-noticeable 
differences which are roughly prcportional to the 
mass cf the remote manipulator components involved 
in handling the stimulus objects; (b) differential 
sensitivity for mass can be improved by increasing 
the accelerative force imposed upon the stimulus 
objects; (c) absolute judgments tend to be less under 
weightlessness conditicns for either direct or remote 
handling; and (d) remote handling tends to produce 
greater and more variable estimates of both weight 
and mass. (Authors'‘ abstract) 


10232 
Diringshofen, H. von 1959 


|AEROMEDICAL PROBLEMS OF WEIGHTLESSNESS] 
Flugmedizinische Probleme der Gewichtslosigkeit. — 
Miinchner medizinische Wochenschrift (Munchen), 

101 (32): 1345-1349. July - Aug. 1959. In German. 


The transition from air flight to space flight 
makes weightlessness one of the most important 
problems of aerospace medicine. The condition 
of weightlessness has been already experienced up 
to a duration of 50 sec. in parabolic flight. The 
sensations observed therein of stall, fall, and vertigo 
emanate from the organ of equilibrium. The con- 
fusion of the equilibrium center in the brain may 
also affect the vegetative nervous system and 
provoke nausea. The type and strength of these 
disturbances is determined by the following factors: 
(1) individual sensitivity, which can be reduced by 
training; (2) abruptness of transition from gravity 
to weightlessness; and (3) irregularities in this 
transition. In a state of free weightless suspense, 
body rotations with additional tilting of the head 
may cause Coriolis accelerations in the labyrinth, 
thus bringing about strong nausea. In the course 
of protracted weightlessness one must expect in- 
creasing psychical and physical enervation with 
subsequent reduced resistance to acceleration. 
Such conditions can be prevented by previous 
rigorous aero-gymnastics as well as by aero- 
dynamical parabolic flights. It seems reasonable 
that carefully selected fliers may sustain not only 
short periods of weightlessness but also a pro- 
longed weightless condition in space flight without 
serious disturbances, provided they are well 
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trained, remain strapped in their seats, and have 
become adjusted to the extraordinary sensory 
perceptions of a weightless environment. To what 
extent weightlessness may affect blood circulation 
cannot yet be predicted since disturbances ex- 
perienced by fliers in 20- to 30-second parabolic 
flights may as well be due to the transition or 
irregularities in the transition to weightlessness. 
A partial reduction of gravity, say to 1/3 g, may 
even produce pleasant sensations such as we ex- 
perience when we completely relax in a warm 
bath tub. 


10233 
Diringshofen, H. von 1959 


[SENSORY -PHYSIOLOGICAL OBSERVATIONS 
DURING THE TRANSITION FROM ACCELERATION 
TO WEIGHTLESSNESS] Sinnesphysiologische Beo- 
bactungen beim Ubergang von Beschleunigungen 
zur Gewichtslosigkeit.—Raketentechnik und 
Raumfahrtforschung (Stuttgart), 3 (2): 33-35. 
April-June 1959. In German. 

English translation by U.S. Joint Publication 
Research Service: OBSERVATIONS ON THE 
PHYSIOLOGY OF THE SENSES DURING THE 
TRANSITION FROM ACCELERATIONS TO 
WEIGHT LESSNESS.——Rocket Technology and 
Space Research, 3 (2): 1-8. (Picatinny Arsenal 
Translation no. 61). Nov. 1959. 


A review of three experiments is presented con- 
cerning the immediate physiological and psycho- 
logical effects of short exposures to subgravity. 

(1) About 20 years ago, the author induced weight- 
lessness by vertical dives in a Ju-87 for durations 
of 7-8 sec. (after racial acceleration of 8 g). The 
psychological reaction was a pleasant one, and the 
sensation of "slumping", which usually introduces 
weightlessness episodes, was not perceived. (2) 

In 1954, while in Argentina, the author achieved 
weightlessness in parabolic flight for durations of 
12-14 sec., preceded by an acceleration of 5 g 
lasting 5 sec. Transitional accelerations of 2 g 
preceding weightlessness lasted 2 sec. Disagreeable 
sensations of "slumping" and of falling through 
empty space were distinctly perceived for about 

5 sec. after the onset of weightlessness, leading over 
eventually to a sensation of floating in space. (3) 

In a "subgravity tower" designed by Dr. T. Lomonaco 
at the Aeromedical Research Institute in Rome, 
weightlessness was produced in a seat suspended 
from and catapulted upward by rubber straps 
fastened to the top of a 15-m.-high tower. Initial 
acceleration was 3 g and lasted 0.5 sec. Three 
launchings were carried out consecutively, inducing 
weightlessness for 2, 1.3, and 0.8 sec., respectively. 
At the point of transition from acceleration to 
weightlessness a very disagreeable sensation of 
falling was perceived.—The findings of these three 
experiments, in conjunction with results of more 
extensive experiments carried out in the United 
States by Gerathewohl and others, can only be con- 
sidered preliminary to weightlessness conditions in 
space travel. There is evidence to the effect that 
acclimatization takes place when weightlessness 
extends over longer periods. It appears that nausea 
and other disagreeable sensations are experienced 
less frequently by individuals actively engaged in 
navigation or in other mind-absorbing tasks than 

by "passive" riders. In conclusion, the author 
speculates on the possibility that changes in g force 
during the various accelerative launching stages 
may be particularly inducive to "space sickness". 
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10234 

Diringshofen, H. von 1959 
[SOME OBSERVATIONS ON SENSE PHYSIOLOGY 
DURING THE TRANSITION FROM ACCELERATION 
TO ZERO GRAVITY] Alcuni osservazioni sulla fisi- 
ologia dei sensi durante il passaggio dallo stato di 
accelerazione a gravita zero.——-Rivista di medicina 
aeronautica e spaziale (Roma), 22 (3): 15-25. July- 
Sept. 1959. In Italian, with English summary (p. 24). 


This paper is a report on personal experiences 
with short periods of weightlessness during simu- 
lated free-fall flights, parabolic flights, and in the 

"Torre di subgravita" (Aeromedical Center, Rome). 
The influence of the transition period from acceler- 
ation to weightless state on human endurance of 
weightlessness is discussed with particular refer- 
ence to the coming test flights of the rocket plane X- 
15. (Author's summary) 


10235 

Dzendolet, E. 

MANUAL APPLICATION OF IMPULSES WHILE 
TRACTIONLESS. —Wright Air Development Division, 
Aerospace Medical Lab., Wright-Patterson Air 

Force Base, Ohio. (Project no. 7184, Task no. 
71586). WADD Technical Report no. 60-129, Feb. 
1960. iii+12 p. 


The percentage of naive subjects who were able to 
push in or pull out a plunger in one motion, while 
tractionless in a horizontal plane and anchored by one 
handhold, was observed to decrease directly with in- 
creases in opposed frictional force and required 
travel distance. The impulse for large forces was 
linear and conformed to the impulse-momentum 
theorem: | o! Fdt = mv,-mv,- In the corresponding 
graph the toothed, and its area approximated three- 
fourths of the area of a rectangle whose base is the 
duration and whose height is the force of the impulse. 
The maximum duration of an effective impulse for a 
required force of 40 pounds was 0.5 second fora 
push-in, and 0.3 second for a pull-out impulse. A 
subject without a handhold could seat the plunger with 
a push and, in spite of the reaction to the impulse, 
remain attached to the equipment without unseating it. 
(From the author's abstract) 


1960 


10236 


FEW PHYSIOLOGICAL CHANGES NOTED IN MON- 
KEY'S WEIGHTLESS FLIGHT. —-Aviation Week, 
69 (25): 23. Dec. 22, 1958. 


The longest weightless period achieved thus far 
with a primate (13.3 min.) produced no significant 
physiological changes in a 1-1, squirrel monkey 
fired 300 miles into space in an Army Jupiter inter- 
mediate range ballistic missile nose cone as part 
of a joint Navy-Army medical experiment. Enclosed 
in a small metal cylinder placed inside a larger 
capsule, "Gordo" was placed supine with his knees 
drawn over his chest and equipped with gear to 
measure his heart action, blood pressure, respira- 
tion, pulse rate, and voice response. Special in- 
struments were installed to measure the tempera- 
ture and pressure inside the smaller cylinder. A 
physiological telemetric system developed by 
Captain Norman Lee Barr, chief of the Navy's 
aviation and space medicine program, and a tele- 
metric system developed by the Army provided 
information. 
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10237 
Gerathewohl, S. J., 
O. L. Ritter, and H. D. Stallings 
PRODUCING THE WEIGHTLESS STATE IN JET 
AIRCRAFT.—-In: International Astronautical 
Congress, VUIth (Barcelona, 1957), Proceedings, 
p. 533-542. Wien: Springer, 1958. 
Also published in: Astronautica acta (Wien), 
4 (1): 15-24. 1959. 


Simple functions were used for computing the most 
interesting and important characteristics of para- 
bolic flights. The results, based on certain flying 
characteristics of the T-33, F-94C, and F-104 jet 
planes in subsonic and transsonic flight, are in good 
agreement with the data obtained for the first two 
aircraft types during actual zero-gravity maneuvers. 
Certain flying safety hazards were noticed in the 
T-33 but remedied through appropriate measures. 
The F-94C Starfire proved to be superior to the 
T-33 with regard to safety and duration of the 
weightless state. If the F-104 would be made avail- 
able for aeromedical research, weightlessness could 


1958 


be produced for more than one minute. (Authors' 
abstract) 

10238 

Gerathewohl, S. J., 1960 


and J. E. Ward 
PSYCHOPHYSIOLOGIC AND MEDICAL STUDIES OF 
WEIGHTLESSNESS.—-In: Physics and medicine of 
the atmosphere and space, p. 422-434. New York, 
etc.: John Wiley and Sons, 1960. 


The following psychophysiological effects of 
weightlessness are discussed: disorientation, de- 
creased neuromuscular control, differences in 
tolerance, and variations in steroid content of 
urine. The physiological responses to weightless- 
ness include, in some cases, gray-out, discomfort, 
chest pain, disorientation, and irregularity of heart 
rate. The characteristics of flight trajectories for 
eight types of vehicles which may be used to pro- 
duce weightlessness of maximum duration are given 
ina table. (37 references) 


10239 

Gerathewohl, S. J. 1958 
WEIGHTLESSNESS: THE PROBLEM AND THE AIR 
FORCE RESEARCH PROGRAM.—Air Univ. Quart. 
Rev., 10 (2): 121-141. Summer 1958. 

Reprinted in: Reports on space medicine—1958. 
School of Aviation Medicine (U.S. Air Force), 
Randolph Air Force Base, Texas. [21] p. [Unnum- 
bered Report], Feb. 1959. 

Also published as: WEIGHTLESSNESS. In: Man 
in space, p. 108-132. New York: Duell, Sloan and 
Pearce, 1959. 


The first part of the paper reviews the history 
and principles of weightlessness and includes a table 
of response of mechano- and photoreceptors to sub- 
gravity. The second part of the paper surveys the 
experiments on animal and human responses during 
periods of weightlessness of different durations. 
The third part reviews the three main areas of re- 
search and programming with respect to weightless- 
ness: the medical, psychological, and operational 
aspects. 


10240 
Gibert, A. P., 
H. Boiteau, C. Jacquemin, J. Fabre, and A. 
Adeline 
|THE PRESENT STATE OF ANIMAL AND HUMAN 


1958 
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EXPERIMENTATION IN WEIGHTLESS FLIGHT] 
Etat actuel de l'expérimentation animale et humaine 
dans le vol en gravité nulle.—Médecine aéro- 
nautique (Paris), 13 (2): 177-188. 1958. In French, 
with English summary (p. 187). 

A discussion is presented of current animal 
and human experiments on weightless flight. and 
the following conclusions are drawn: Weightless- 
ness in flight does not seem to have any adverse 
physiological effects, and immediately after return 
to normal conditions, normal activities are re- 
sumed spontaneously. Weightless flights also have 
demonstrated that behavioral analogies exist be- 
tween compensatory phenomena following total 
labyrinthectomy and the effects of conditioning to 
and training in weightlessness. In both these situa- 
tions, all clues supplied by the labyrinth, whether 
abolished or repressed. are compensated by visual 
ones. However, it is still impossible to predict 
whether the weightless state, which is well tolerated 
for one-minute periods, will not, when prolonged, 
have a deteriorating influence on psychomotor 
performance. 


10241 

Grandpierre, R. 
|CRITICAL STUDY OF THE DISORDERS OB- 
SERVED DURING WEIGHTLESS.STATES] Etude 
critique des troubies observés au cours des états 
de sous-pesanteur.—In: IInd World-IVth Euro- 
pean Aviation and Space Medicine Congress (Rome, 
1959), Papers, vol. 2, part 2, p. 551-563. Roma, 
1961. In French. 

A critical review is presented of studies made 
by various authors dealing with the physiopatholog- 
ical effects of weightlessness on animal and human 
subjects. A summary of the experimental results 
indicates that during a weightless period of short 
duration the disorders of the respiratory, circula- 
tory, and digestive systems are minimal. More 
important are the disorders of orientation, equili- 
bration, and motor coordination. Other studies 
have shown disturbances to cardiac and respiratory 
rhythm, arterial pressure, tendinous reflexes, and 
urination. 


1961 


10242 

Graveline, D. E. 1961 
MAINTENANCE OF CARDIOVASCULAR ADAPTA- 
BILITY DURING PROLONGED WEIGHTLESSNESS. 
— Aeronautical Systems Division, Biomedical Lab., 
Wright-Patterson Air Force Base, Ohio (Project 
no, 7222, Task no. 722201). ASD Technical Report 
no. 61-707, Dec. 1961. iii+8 p. 


During prolonged zero gravity because of the ab- 
sence of hydrostatic pressure influences, special 
techniques will be necessary to maintain cardio- 
vascular adaptability and provide the orbiting as- 
tronaut with optimum tolerance for reentry 
stresses. A multiple tourniquet approach to inter- 
mittently obstruct venous return from the periph- 
ery has been devised, simulating the hydrostatic 
pressure effects of standing and thereby "trigger- 
ing'"' compensatory cardiovascular reflexes, Fol- 
lowing 6-hour periods of water immersion with 
tourniquet protection, the orthostatic tolerance of 
5 subjects was determined and compared with that 
obtained following previous 6-hour immersion 
tests with no protection, In all subjects the tour- 
niquet technique maintained normal or better than 
normal cardiovascular adaptability as measured by 
tilt-table testing. (Author's summary) 
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10243 
Graveline, D. E., 1901 
and G. W. Barnard 


PHYSIOLOGIC EFFECTS OF A HYPODYNAMIC 
ENVIRONMENT: SHORT TERM STUDIES. —-— 
Wright Air Development Division. Aerospace Medi- 
cal Lab., Biomedical Lab., Wright-Patterson Air 
Force Base, Ohio (Project no. 7222, ask no. 
71445). WADD Technical Report no. §1-257, March 
1991. iii+11 p. 

Also published in: Aerospace Med., 32 (8): 726- 
736. Aug. 1961. 

By a technique involving coiaplete immersion in 
water, a hypodynamic situation was produced in 
which normal weight sensations were altered and 
movement was relatively effortless. Four subjects 
were evaluated after 6, 12, and 24 hours of this 
environment. Tilt table, centrifuge, and heat cham- 
ber studies demonstrated significant cardiovascular 
deterioration even after the 6-hour runs, becoming 
progressively more severe with the 12- and 24- 
hour experiments. Pertinent psychomotor evalua- 
tions, anthropometric measures, and urine and 
blood studies also were done. The results of this 
study indicate that the cardiovascular adaptation to 
a hypodynamic environment of this type occurs 
early and the deterioration from even a 6-hour ex- 
posure is readily apparent. (Authors' abstract) 


10244 
Graveline, D. &£., 1960 
and B. Balke 

THE PHYSIOLOGIC EFFECTS %F HYPODYNAMICS 
INDUCED BY WATER IMMERSION. School of 
Aviation Med. Aerospace Medical Center, Brooks 
Air Force Base, Texas. Report no. 60-88, Sept. 
1960. 11 p. 


Body immersion in water was used to produce 
an experimental situation in which the normal 
weight sensation was altered and in which slow 
movements were effortless. The hypodynamic ef- 
fects of such immersion on orthostatic tolerance, 
on cardiorespiratory adaptability to physical stress, 
and on other biologic and psychophysiologic param- 
eters were studied on one human subject in ex- 
periments of 2- and 7-days duration, respectively. 
Pronounced functional deterioration resulted from 
the hypodynamic situation in both experiments; 
cardiovascular reflexes were severely disturbed 
and muscular tone was diminished. The extensive 
biochemical studies on blood and urine showed 
marked deviations from the normal. Psychomotor 
effectiveness, tested on a complex systems task, 
was impaired noticeably. The need for sleep ap 
peared to be markedly reduced during the periods 
of water immersion, This area of research is 
vital to the man-in-space program. Weightless or 
near-weightless conditions in space flight are ex- 
pected to produce a similar hypodynamic effect on 
the organism as was caused by water immersion. 
Such loss of functional reserves mayseverely inter- 
fere with the astronaut's capability to adjust ade- 
quately to returning gravitational forces. ( Authors’ 
abstract) 





10245 
Graveline, D. E., 

B. Balke, R. E. McKenzie, and B. Hartman 
PSYCHOBIOLOGIC EFFECTS OF WATER-IMMER- 
SION-INDUCED HYPODYNAMICS. —Aerospace 
Med., 32 (5): 387-400. May 196). 


One human being was exposed to conditions of 
simulated weightlessness for 7 days by being im- 
mersed up to his neck in water. During this time, 
metabolic, hematologic, and functional studies on 


1961 
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the treadmill and tilt-table were conducted, and g- 
tolerance, electrocardiographic tracings, blood 
pressure, pulse rate, ventilatory volumes, meta- 
bolic rate, oral temperatures, and electroencepha- 
lographic tracings were obtained at intervals. 

While the subject was immersed, blood pressure, 
pulse rate, temperature, and respiration showed 

no significant departures from normal values. 
Muscular tone and strength were seriously affected 
upon return to a normal gravitational sensation. 
Other debilitating changes were a marked deteriora- 
tion in the mechanisms necessary for adequate cir- 
culation on the tilt-table, a great reduction of the 
work capacity on the treadmill, greater cardio- 
vascular stress during g-tolerance studies, pro- 
gressive increase in white blood cell count, in- 
crease in total urinary nitrogen, and elevation in 
hematocrit. Although the psychomotor performance 
showed a slight, but significant, progressive de- 
crease during the 7-day immersion, this might only 
reflect altered states of motivation. There was also 
a marked decrease in the need for sleep. 


10246 
Graybiel, A., 1960 
and B. Clark 

SYMPTOMS RESULTING FROM PROLONGED IM- 
MERSION IN WATER: THE PROBLEM OF ZERO 
G ASTHENIA, Naval School of Aviation Medi- 
cine, Pensacola, Fla. (Research Project no. 
MRO005, 15-2001, Subtask no. 1). Report no, 4, July 
15, 1960, ii+27 p. 

Also published in: Aerospace Med., 32 (3): 181- 
196. March 1961. 

Three subjects were floated in tanks of physi- 
ological saline solution ten hours a day for two 
weeks to investigate the effects of reduced gravity 
forces on the muscular and cardiovascular systems, 
The subjects were confined to bed for the remain- 
ing fourteen hours of the day, and were transport- 
ed from tank to bed in wheelchairs. A systematic 
attempt was made to eliminate the effects of sen- 
sory deprivation by provision of materials for en- 
tertainment and by keeping at least one person 
with the subject at all times. Tests of cardiovas- 
cular functions, muscular strength, and muscular 
coordination were conducted daily or before and af- 
ter the experiment. No systematic changes were 
observed in muscular strength or coordination, 
while tilt-table tests showed a marked hypotension 
which was present after immersion for one day 
and became progressively worse as the experi- 
ment continued. Values for the O-12 lipoprotein 
fraction of blood and serum cholesterol were in- 
creased immediately after immersion, and the 
number of eosinophils was markedly varied. 


10247 

Hammer, L. R. 1961 
AERONAUTICAL SYSTEMS DIVISION STUDIES IN 
WEIGHTLESSNESS: 1959-1960.— Aeronautical 
Systems Div. Aerospace Medical Lab., Wright- 
Patterson Air Force Base, Ohio (Project no. 7184, 
Task no. 71585). WADD Technical Report no. 
60-715, Dec. 1961. viii+93 p. 


Facilities and techniques used at Aeronautical 
Systems Division to study the effects of weightless- 
ness are described; completed experiments and 
those started before January 1961 are discussed. 
Topics are grouped under two main headings; aero- 
space medical studies and aeromechanics studies. 
Specific problem areas and methods of experimen- 
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tation are emphasized. Findings are briefly stated, 
(Author's abstract) 


10248 
Hartman, B.[©. |, 1960 
R. E. McKenzie, and D. E. Graveline 

AN EXPLORATORY STUDY OF CHANGES IN PRO- 
FICIENCY IN A HYPODYNAMIC ENVIRONMENT, 
—— School of Aviation Medicine, Brooks Air 
Force Base, Tex. Report no. 60-72, July 1960, 
13 p. 


Simulated weightlessness for a prolonged period 
(50 hr. to 7 days) was produced by the body immer- 
sion technique. Changes in psychomotor efficiency 
on a relatively simple task were assessed during 
immersion and after return to the normal environ- 
ment of one g. Systematic increases in response 
time during the 7-day period in the hypodynamic 
environment were obtained. Gross disruptions in 
psychomotor behavior upon return to the normal 
one-g state were observed. When compared toa 
control run, these where increased response times, 
in three different kinds of tasks. These results 
suggest that the functional capabilities of a man ex- 
posed to a prolonged period of weightlessness will 
be seriously impaired during the re-entry phase of 
space flight. (Authors' summary, modified) 


10249 

Hlersey, I.| 1959 
THEY FLOAT THROUGH THE AIR.—Astronautics, 
4 (2): 42. Feb. 1959. ; 


In studying the effects of short periods of zero f 
gravity on human performance and behavior, the Air | 
Force Aero Medical Laboratory at Wright-Patterson | 
Air Force Base, Ohio, has used a Convair C-131B 
transport plane to permit human subjects to float. 
freely, without restraint of any kind, for weightless 
periods lasting from 12 to 15 sec. This C-131B pro- 
vides space a little over 6 ft. high, 10 ft. wide, and 
about 25 ft. long, and permits study of such problems 
as human orientation and movement, as well as stud- 
ies of manipulative performance, under zero-g con- 
ditions. 


10250 
Hess, W. H., 1961 
and E. B. Konecci 
APPROACH TO REDUCED GRAVITY STUDIES FOR 
HUMAN EXPERIMENTATION. —— Douglas Aircraft 
Co., Inc., Santa Monica, Calif. Engineering Paper 
no. 1189. Sept. 14, 1961. 17 p. 

An apparatus for simulating reduced gravity is 
described. The subjects were attached by a har- 
ness and suspended from three helium-filled bal- 
loons. This effectively reduced the force of the 
subject against the floor, Tests that were given 
are as follows: (1) marking a target by blind po- 
sitioning, (2) pulling against reduced traction, (3) 
pushing against reduced traction, (4) pulling with 
the body against reduced traction, and (5) applying 
torque against reduced traction, Results showed 
that in marking a target the mean positioning er- 
ror increased with the number of trials under 
simulated reduced gravity. The results of the 
force and torque tests show a decrease in effi- 
ciency under simulated reduced gravity, and it 
appears that the results under normal conditions 
may be useful to predict performance under re- 
duced gravity. The significance of these results 
to extraterrestrial activities is discussed. 








ated, 


1960 


»RO- 
‘T. 


10d 
mer- 
ency 


ron- 
ise 

ic 

} in 


ya 
mes, 


1 ex- 
vill 
e of 


1959 
utics, 


e Air | 
erson | 


31B 
at 
less 
B pro- 
and 
iblems 
, Stud- 
con- 


1961 


1S FOR 
rcraft 
-aper 


y is 
1ar- 
bal- 
he 
yen 
| po- 
» (3) 
with 
plying 
ved 

z er- 
r 


ffi- 
ions 


re- 
ilts 





6. EFFECT OF ENVIRONMENTAL 


10251 
lAzdovskii, V. L., 

E. M. IWganov, and I, I. Kasian 
{POSTURAL REFLEXES OF INTACT ANIMALS 
UNDER CONDITIONS OF WEIGHTLESSNESS ] 
Ustanovochnyi refleks intaktnykh zhivotnykh v 
usloviiakh nevesomosti. —— Izvestiia Akademii 
nauk SSSR, Seria biologicheskaia (Moskva), 25 (5): 
762-767. Sept.-Oct. 1960. In Russian, with English 
summary (p. 767). 


The postural reflexes were studied in two white 
rats and two white mice during a rocket flight in- 
volving a seven-fold increase in gravity and a nine- 
minute period of weightlessness. The animals 
were enclosed in a sealed cabin of the regenera- 
tive type with normal atmospheric conditions. Food 
and drink were freely accessible. Individual and 
species differences were shown for motor activity 
during weightlessness, Within 40-45 seconds of 
weightlessness the movements of the animals be- 
came less discoordinated, slower, and smoother. 
Although the length of time necessary for full 
adaptation of postural reflexes to weightlessness 
cannot be estimated at this time, the first signs 
of adaptation are manifested after 40-45 sec. 


1960 
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luganov, E. M., 1961 
I. I, Kas'ian, N. N. Gurovskii, A. I. Konovalov, 
B. A. Iakubov, and V. I. Iazdovskii 

[SENSORY REACTIONS AND THE CONDITION OF 
VOLUNTARY MOVEMENTS OF MAN IN CONDI- 
TIONS OF WEIGHTLESSNESS] Sensornye reaktsii 
i sostoianie proizvol'nykh dvizhenii cheloveka v 
usloviiakh nevesomosti. —— Izvestiia Akademii nauk 
SSSR, Seriia biologicheskaia (Moskva), 1961 (6): 
897-904, Nov.-Dec. 1961. In Russian, with English 
summary (p. 904). 


Thirty-nine subjects in the age range of 22-28 
years participated in forty airplane flights which 
exposed them to 30-40 seconds of weightlessness. 
Only one subject experienced an unpleasant sensa- 
tion in the epigastrium during weightlessness in 
the first flight. Performance of static work (hold- 
ing the lever of a dynamometer at 750 grams) 
was unimpaired in four out of fourteen subjects. 
Writing was not affected with wrist support. Fine 
motor coordination tended to be slowed down dur- 
ing weightlessness, Coordination of movements for 
food intake was not affected, although some in- 
dividuals noted slight difficulties in swallowing 
liquids, Precision of voluntary movements in hit- 
ting a target was markedly impaired in some sub- 
jects, 


10253 

Jacobs, H. L. 1960 
THE LACK OF BEARING CONTACT AND THE 
PROBLEM OF WEIGHTLESSNESS: THE EFFECT 
OF PAST EXPERIENCES ON HUMAN PERFORM- 
ANCE ON A FREE-ROTATING, LOW-FRICTION 
TURNTABLE. —— Annals New York Acad, Sci., 
84 (Art. 9): 303-328. Sept. 30, 1960. 


The performance of liberal arts students, swim- 
mers, and engineers in the absence of bearing 
contact was investigated on a low-friction, oil- 
bearing turntable. These subjects were selected on 
the basis of differences in past experiences and 
training which were considered relevant to the 
successful performance of simple tasks in such 
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conditions, Thus, the liberal arts students were 
classified as naive, none having had courses in 
physics in high school or college, The swimmers 
had no formal training in physics, but had experi- 
ence with the type of arm and leg control of body 
movements generally applicable to the no-bearing 
contact situation. The engineering students were 
classified as conceptually sophisticated, having 
successfully completed one year of college physics, 
plus advanced courses in statics and dynamics, 
They were trained in the principles of mechanics 
as applied to engineering problems, and were fa- 
miliar with Newton's laws of motion as applicable 
to both translatory and rotatory motion. Each sub- 
ject was required to perform the following two 
tasks: (1) in the standing position with the turntable 
stationary, but free to rotate, to make one com- 
plete turn without shifting the feet or jumping; (2) 
in the standing position with the turntable spinning, 
to stop the rotation as quickly as possible. A 
han2-held gyroscope, in the form of a bicycle 
wheel mounted on a steel bar, was available for 
use with either task if the subject thought it would 
be of any help. From the observations of perform- 
ance and level of understanding of the tasks, it 
was concluded that (a) college students rapidly 
learned to perform equally well in this situation; 
(b) engineering students were not able to make ef- 
ficient use of their familiarity with mechanics to 
aid in the performance or understaniing of the 
tasks; and (c) engineering students were able to 
use their knowledge of mechanics to understand the 
use of a hand-held gyroscope as a tool in these 
tasks, 


10254 

Juin, G. 1961 
{IS BALANCE AND MOVEMENT POSSIBLE IN A 
WEIGHTLESS ATMOSPHERE?] L'évuilibre et les 
mouvements sont-ils possibles en atmosphére sans 
pesanteur? —— Aviation: Magazine de l'espace 
(Paris), No. 329: 11. Aug. 15, 1961. In French. 


The state of weightlessness affects conditioned 
reflexes, the sense of balance and orientation, co- 
ordination of movements, and muscular activity. 
The degree of disorientation varies according to 
the subject and according to the degree of training. 


10255 
Kama, W. N. 1961 


EFFECTS OF SIMULATED WEIGHTLESSNESS UP- 
ON POSITIONING RESPONSES. —— Aeronautical 
Systems Division, Behavioral Sciences Lab., Aero- 
space Medical Labs., Wright-Patterson Air Force 
Base, Ohio (Project no, 7184, Task no, 718406). 
ASD Technical Report no, 61-555, Dec. 1961. 
iii+12 p. 

The speed and accuracy of positioning move- 
ments as functions of distance, direction, and mass 
were investigated under simulated weightless condi- 
tions. Subjects seated on a frictionless device made 
blind positioning movements by sliding each of two 
frictionless masses (1000 to 7000 yrams) various 
distances (10, 20, and 40 cm.) either left-to-right 
or nezr-to-far, Both speed and accuracy decrease 
with distance; left-to-right movements take longer, 
but are more accurate than near-to-far movements, 
Speed decreases with increased mass. With minor 
exceptions, the effects are similar to those noted 
when fixed subjects position weightless objects. 
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The responses of fixed subjects were slower, but 
more accurate, and were not affected by the vari- 
able of mass, (Author's abstract) 


10256 

Kama, W.N. 1961 
SPEED AND ACCURACY OF POSITIONING 
WEIGHTLESS OBJECTS AS A FUNCTION OF MASS, 
DISTANCE, AND DIRECTION.——Wright Air Devel- 
opment Div. Behavioral Sciences Lab., Aerospace 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 7184, Task no. 71586). WADD 
Technical Report no. 61-182, March 1961. iii + 19p. 


Human performance in positioning "weightless" 


objects was investigated experimentally using an air- 


bearing "frictionless" table. The subjects moved 
each of four masses (1000, 3000. 5000, and 7000 
gram) various distances (10, 20, and 40 cm.) in each 
of two directions over this frictioniess table in re- 
sponse to paired light stimuli. The responses were 
accomplished in complete darkness after the lights 
were extinguished. Results were analyzed in terms 
of constant and absolute errors of positioning, and 


response time. From the investigation, the following 


was concluded: (1) Mass has little effect on the ac- 
curacy of positioning: there is some evidence, how- 
ever, that response time increases with increase in 


mass. (2) Distance is a significant variable affecting 


the direction of error, accuracy, and speed of posi- 
tioning responses; response time increases and ac- 
curacy decreases with distance. (3) Direction of 


movement is a Significant variable affecting constant 


error, absolute error, and speed of positioning re- 
sponses; subjects tend to undershoot the mark in 
near to far movements. (Author's abstract) 


10257 

King, B. G. 1961 
PHYSIOLOGICAL EFFECTS OF POSTURAL DIS- 
ORIENTATION BY TILTING DURING WEIGHT- 
LESSNESS. —Aerospace Med., 32 (2): 137-140. 
Feb. 1961. 


Six series of observations in a normal gravita- 
tional field and the lively response to rotation ina 
horizontal plane demonstrated responsiveness in 
both normal and decerebrate pigeons. Under condi- 
tions of weightlessness, both nornal and decerebrate 
birds failed to show compensatory poses following 
rotation. The lack of response provides evidence 
that the utricular otolith, which is the sensory re- 
ceptor for eliciting static reflex compensatory 
poses, does not function under conditions of sub- 
gravity. While considerable caution is required in 
extrapolating the results of animals to man, it may 
be predicted that the utricular otolith will not con- 
tribute to the sensory input for maintaining static 
posture of the body during conditions of weightless- 
ness. (Author's discussion, modified) 


10258 
King, B. G., 1961 
C. T. Patch, and P. G. Shinkman 

WEIGHTLESSNESS: TRAINING REQUIREMENTS 
AND SOLUTIONS. —Operations Research Inc., 
Silver Spring, Md. (Contract N61339-560); issued 
by Naval Training Device Center, Port Washington, 
New York. Technical Report no. NAVTRADEVCEN 
560-1, March 3, 1961. viii+102 p. AD 259 512 


Physical principles and biological mechanisms 
relevant to human performance under conditions of 
weightlessness have been explained in order that 
the trainee can develop an appreciation of how the 
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unaccustomed environment will affect his behavior. 
Special emphasis has been given to (a) changes of 
man's center of mass as various parts of the body 
are moved with respect to each other, and the sig- 
nificance of CM for body movement, (b) the me- 
chanisms of postural reflexes, including experi- 
mental observations of response of pigeons to 
postural disorientation by tilting during weightless- 
ness, and (c) anticipated changes in the sensor in- 
put spectrum and implications of such changes. 
Models have been proposed as visual aids in pro- 
viding for cognitive learning aspects of training. 
The different effects of weightlessness on motor- 
perceptual and perceptual factors have been identi- 
fied and solutions proposed for separately training 
each of these effects. (Authors' abstract) 


10259 

Knight, L. A. 1958 
AN APPROACH TO THE PHYSIOLOGIC SIMULA- 
TION OF THE NULL-GRAVITY STATE. —Jour. 
Aviation Med., 29 (4): 283-286. April 1958. 


An attempt was made to simulate the physiologi- 
cal state of weightlessness by obliteration of the 
sensory input from organs which detect the presence 
of external forces acting on the body. Three sub- 
jects with eyes covered were immersed in water of 
a uniform, comfortable temperature in order to 
neutralize impulses from the exteroceptors of the 
skin and to minimize deformations of the viscera 
and musculo-skeletal system. Elimination of 
sensory input from the otolith mechanism was 
attempted. Investigations were made of the "blind 
spot"’ spacial position described by Quix; the sub- 
jects were tilted slowly from angles of 0°-190° with 
the vertical at a rate less than that required to 
stimulate the semi-circular canals. A mean change 
of 17° was found to be required for awareness of 
change of position, but in almost every instance 
clues to change were related to the crudeness of the 
experimental apparatus rather than to vestibular 
sense. Although the blind spot was not positively 
identified, it was observed that from a vertical head- 
down position, very large tilts (100°) could occur 
without the subjects' awareness. It is concluded 
that the method attempted may provide a useful 
simulation of prolonged weightlessness. 


10260 
Loftus, J. P., 1961 
and L. R. Hammer 

WEIGHTLESSNESS AND PERFORMANCE: A RE- 
VIEW OF THE LITERATURE. —— Aeronautical 
Syste:ns Division. Behavioral Sciences Lab. and 
Aerospace Medical Lab., Wright-Patterson Air 
Force Base, Ohio (Project no. 7184, Task no. 
71585). ASD Technical Report no. 61-166, June 
1961. iii+34 p. 

The implications of weightlessness as encoun- 
tered in space flight are discussed, and the known 
research dealing with the psychological and physio 
logical effects of zero gravity is critically re- 
viewed. Topics are grouped under the headings of 
orientation, psychomotor performance, and physio- 
logical functions, with a special section on meth- 
ods of research. The major problem area indi- 
cated is the effect of weightlessness on gravity- 
oriented sensory mechanisms, particularly the 
vestibular apparatus, and consequently on both 
physiological functions and psychomotor perform- 
ance. An extensive bibliography (125 references) 
is included. (Authors' abstract) 
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10261 
Lomonaco, T., 1958 

A. Scano, and F. Rossanigo 
[VARIATIONS OF PSYCHOPHYSIOLOGICAL DATA 
IN MAN SUBJECTED TO CHANGES IN ACCELER- 
ATION BETWEEN 3 AND ZERO G] Comportamento 
di alcuni dati fisio-psichici nell'uomo sottoposto a 
variazioni di accelerazione comprese fra 3 a zero 
g.—Rivista di medicina aeronautica (Roma), 21 (4): 
691-704. Oct.-Dec. 1958. In Italian, with English 
summary (p. 702). 

Also published in: Minerva medica (Torino), 

50 (31): 1134-1138. April 18, 1959. 

Studies were carried out concerning psycho- 
physiological effects of weightlessness on human 
subjects (zero g, after an initial acceleration of 
3g). States of subgravity were achieved by drops 
from a 14-m.-high tower which is described in 
detail. The authors took radiograms of the thorax 
and made electronystagmographic recordings during 
the zero-g state. Sensations experienced during the 
experiment were described by the test subjects upon 
termination of the experiments. The results show 
that weightlessness is accompanied by displacement 
of the heart and the diaphragm. Zero gravity, 
however, does not induce nystagmus or modify pre- 
viously induced nystagmus. Among the sensations 
reported, the feeling of being lifted and of falling 
into the void was considered unpleasant; some sub- 
jects reported loss of the sensation of being tied to 
the seat. Two subjects who had kept their eyes shut 
reported that they felt like taking successive up- 
ward jumps after the actual fall (which was not 
perceived as such). 


10262 
McKenzie, R. E., 1960 
B. Hartman, and D. E. Graveline 

AN EXPLORATORY STUDY OF SLEEP CHARAC- 
TERISTICS IN A HYPODYNAMIC ENVIRONMENT. 
— School of Aviation Medicine. Aerospace Med- 
ical Center, Brooks Air Force Base, Texas. Re- 
port no, 60-68, Oct. 1960. 8 p. 


Sleep characteristics were monitored and eval- 
uated by EEG technics during an exploratory study 
of biologic hypodynamics produced by body immer- 
sion. Three kinds of changes in sleep characteris- 
tics were seen: (a) a reduction in the total amount; 
(b) a constriction in the range of sleep states; and 
(c) a progressive improvement in the stability of 
sleep states. The hypothesis is advanced that the 
biologic function of sleep may be to provide a re- 
covery period from the neuromuscular "debt" ac- 
quired from the effects of counteracting the forces 
of gravity. This has several implications for space 
travel in the weightless state. (Authors' abstract) 


10263 
Minkewitzova, D. 1959 
| FIVE SECONDS IN A WEIGHTLESS STATE]. — 
Zapisnik (Praha), [3] (14): 16-17. July 1959. In 
Czech. 
English translation in: Central Intelligence Agency 
Scient. Inform. Rep., Sept. 18, 1959, p. 50-51. 
PB 131891-T30 
In a zero-gravity experiment conducted by the 
Czechoslovak Institute of Aviation Medicine (Gstav 
leteckého zdravi), two physicians of the Institute were 
used as subjects. Electrocardiograms were taken on 
one of the subjects. Several consecutive zero-gravity 
experiments, each lasting 5 sec., were performed 
from 2,000-meter altitude, using IL-14 aircraft of 
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Czechoslovak make. Normal drinking from a cup or 
a bottle was impossible in a weightless state. After 
approximately 30 minutes the aircraft landed and the 
experiment was completed. Almost all of the mem- 
bers of the test crew were ill and nauseated, includ- 
ing the reporter, who also suffered an extremely 
severe headache subsequently. The headache was so 
severe, the reporter asserts, that three different types 
of headache powders and pills were completely inef- 
fective; in fact she felt as though someone had 
scrambled her brains. 


10264 
Pigg, L. D., 1961 


and W. N. Kama 
THE EFFECT OF TRANSIENT WEIGHTLESSNESS 
ON VISUAL ACUITY. —— Wright Air Development 
Division. Aerospace Medical Lab., Behavioral Sci- 
ences Lab., Wright-Patterson Air Force Base, 
Ohio. (Project no. 7184, Task no. 71586). WADD 
Technical Report no. 61-184, March 1961. iii+19 p. 


Visual acuity, as measured with the Sight 
Screener and the Vision Tester (with checkerboard 
slides) installed in a C-131B aircraft, is decre- 
mentally affected during exposure of subjects to 
short periods of weightlessness in that aircraft. 
The decrement is not considered to be of practical 
significance. When zero-g scores are compared 
with control scores at 1 g in flight, the loss is of 
the order of 6% change in visual angle of targets 
at threshold acuity. When acuity at zero g is com- 
pared with acuity in a laboratory environment the 
loss is approximately 10%. This loss is similar to 
that found in another study in which acuity at +2 ¢ 
was compared with laboratory acuity. Thus, changes 
of one unit of g in either direction from the nor- 
mal gravity environment result in comparable 
losses in visual acuity. (Authors' conclusions) 


10265 
Rees, D. W., 1960 


and N. K. Copeland 
DISCRIMINATION OF DIFFERENCES IN MASS OF 
WéeIGHTLESS OBJECTS. —— Wright Air Develop- 
ment Division. Aerospace Medical Division, Behav- 
ioral Sciences Lab., Wright-Patterson Air Force 
Base, Ohio. (Project no. 7184, Task no. 71586). 
WADD Technical Report no. 60-601, Dec. 1960. 
iii+20 p. 


Absence of gravity results in the loss of many 
familiar kinesthetic cues of weight and friction 
necessary to man for object discrimination and 
manipulation. Man's ability to discriminate small 
differences in mass as opposed to small differences 
in weight was studied. Four weight series were 
used, each consisting of a standard (1000, 3000, 
5000, or 7000 grams) and nine comparison stimuli. 
Judgments for mass differences were made with 
the same weights supported by compressed air on 
an air-bearing table. Thus, the frictionless aspect 
of a weightless environment was simulated. Results 
show that the mean difference limen, mean stand- 
ard deviation, and Weber ratio (1S/S) for each 
standard are much larger for mass than for weight. 
Thus, to be detected under a weightless condition, 
mass increments must be at least twice as large 
as the weight increments required for discrimina- 
tion in a normal weight-lifting situation. (Authors' 
abstract) 
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10266 

Reynolds, S. R. M. 1961 
SENSORY DEPRIVATION, WEIGHTLESSNESS AND 
ANTI-GRAVITY MECHANISMS: THE PROBLEM 
OF FETAL ADAPTATION TO A FLOATING EXIS- 
TENCE.—Aerospace Med., 32 (11): 1061-1067. 
Nov. 1961. 

Essentially the same as: SENSORY DEPRIVA- 
TION AND FOETAL CIRCULATORY HOMEOSTASIS. 
—Nature, 192 (4805): 818-820. Dec. 2, 1961. 

The concept that homeostatic regulatory mecha- 
nisms depend upon sensory input is illustrated by sev- 
eral experiments on pregnant ewes, lambs in utero, 
and newborn lambs. It is concluded that the sympa- 
thetic and parasympathetic systems of fetal lambs 
in utero are functionally competent but lack stimuli 
to maintain tone. The concept of homeostatic regu- 
lation is equally applicable to men in whom reduction 
of sensory input by prolonged bed rest or immer- 
sion in water produces a loss of effective homeo- 
static regulation. A man immersed for a week loses 
efficient parasympathetic control, since his resting 
heart rate increases and with mild or severe stress 
his sympathetic activity is much exaggerated, just 
as it is in neurasthenia and in the deconditioned state. 


10267 

Schock, G. J. D. 1959 
PERCEPTION OF THE HORIZONTAL AND VERTI- 
CAL IN SIMULATED SUBGRAVITY CONDITIONS. — 
Air Force Missile Development Center, Holloman 
Air Force Base, New Mexico Report no. AFMDC- 
TN-59-13, June 1959. v+13 p. AD 215 464 

Also published in: Armed Forces Med. Jour., 11 

(7): 786-793. July 1960. 


Quantitative experiments show that in simulated 
subgravity conditions with decreased proprioceptive 
input, perception of the horizontal and vertical is 
greatly impaired. During actual space flight artifi- 
cial gravity forces may be needed to insure adequate 


human orientation during weightlessness. (Author's 
abstract) 

10268 

Schock, G. J. D. 1961 


A STUDY OF ANIMAL REFLEXES DURING EXPO- 
SURE TO SUBGRAVITY AND WEIGHTLESSNESS. — 
Aerospace Med., 32 (4): 336-340. April 1961. 


Unoperated cats exposed to weightlessness are 
seriously disoriented and confused. Loss of visual 
cues enhances this confusion and disorientation. 

Cats in which the vestibular cortical area of the brain 
has been removed bilaterally are less confused and 
disoriented than unoperated animals. Extirpating 
those areas seems to ameliorate the effects of expo- 
sure to weightlessness. Bi-labyrinthectomized cats 
with intact visual organs seem to be totally devoid of 
disorientation symptoms exhibited by normal cats. 
However, covering the eyes of the animals leads to 
serious confusion and disorientation during weight- 
lessness. This demonstrates how such animals tend 
to become visually adapted to their condition and rely 
on their eyes for equilibrium and orientation. It is 
concluded that during weightlessness loss of labyrin- 
thine function does occur in the cat and may occur in 
other animals highly dependent on an intact labyrinth. 
Without labyrinthine cues such animals could be 
greatly confused and disoriented. Removing the laby- 
rinth could ameliorate the condition and enable the 
animal to behave normally. (Author's summary) 
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10269 
Simons, J. C., 

and M. S. Gardner 
SELF-MANEUVERING FOR THE ORBITAL WORK. 
ER. — Wright Air Development Division. Aero- 
space Medical Division, Behavioral Sciences Lab,, 
Wright-Patterson Air Force Base, Ohio. (Project 
no. 7184, Task no. 71585). WADD Technical Report 
no. 60-748, Dec. 1960. v+22 p. 

Current studies on the psychophysiological prob- 
lems (spatial orientation, rotation rates, tumble re. 
covery, visual capabilities in space) facing workers 
in the zero-gravity environment of an orbiting 
space vehicle are summarily reviewed. Four mo- 
tions appear to be basic requirements for the work- 
er to perform his duties: (1) rotation to proper 
translation path (flight path); (2) translation between 
desired positions with rotation to achieve a feet- 
first landing approach; (3) rotation during arrival to 
a desired work position; and (4) stabilization in that 
position until the job is finished, Studies of various 
self-propulsions and stabilization systems under 
weightless conditions indicate that gyrostabilization 
and torque-induced precession of gyros appear the 
most economical methods of handling the problems 
of radial stabilization and rotation, while rocket 
propulsion appears necessary for complete transla- 
tion. Methods of achieving rotation, translation, 


1960 | 








and stabilization are evaluated in terms of mobility | 


of the worker and economy of energy and presented 
in a table. 


10270 

Simons, J.C. 1959 
WALKING UNDER ZERO-GRAVITY CONDITIONS. 
—wWright Air Development Center. Aerospace 
Medical Lab., Wright-Patterson Air Force Base, 
Ohio (Project no. 7184, Task no. 71585). WADC 
Technical Note no. 59-327, Oct. 1959. iii+8 p. 


This is the first report on experiments with per- 
manent magnetic sandals which enable a man towalk 
with an approximately normal] gait under weightless 
conditions. All four subjects reported an immediate 
spatial orientation of down" being where their feet 
were, as soon as their body rotation stopped. A 
basic index was formulated to define magnetic re- 
quirements in terms of the inductive forces required 
to hold a subject stationary. A vector analysis of the 
1-g walking gait is made, and elements of a zero- 
gait for further study using variable power electro- 
magnetic shoes are proposed. (Author's abstract) 


10271 
Strughold, H. 1961 


SENSORY-PHYSIOLOGICAL ASPECTS OF THE 
SPACE FLIGHT SITUATION. —— In: Psychophysio- 
logical aspects of space flight, p. 57-65. Ed. by 
B, E. Flaherty. New York: Columbia Univ. Press, 
1961. 

A review of the physiological function of the 
peripheral, extra-labyrinthine, mechanical sense 
organs (skin pressure, muscle tension, and posture 
sense receptors) under normal gravitational con- 
ditions is followed by a discussion cf their func- 
tions during conditions of zero gravity. Tests in 
parabolic flight maneuvers have confirmed the as- 
sumption that these predominantly proprioceptive 
senses are not affected by zero gravity. However, 
experimental data on man's tolerance to weight- 
lessness over longer periods of time are not yet 
available, and provision of artificial gravitation 
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(by rotation or slight continual linear acceleration) 
may become a necessity. (20 references) 


10272 
Stutman, L. J. 1960 


and R. Olson 
EFFECTS OF ZERO GRAVITY UPON THE CARDIO- 
VASCULAR SYSTEM.—U. S. Armed Forces Med. 
Jour., 11 (10): 1162-1168. Oct. 1960. 


Some preliminary investigations of the effects of 
zero gravity upon the cardiovascular system reveal 
a pronounced slowing of heart rate, a slight diminu- 
tion of blood pressure, and a tendency to peripheral 
pooling subsequent to positive g load. Position in the 
zero g field does not seem to affect the cardiovascu- 
lar system. Hypotheses are proposed for the potential 
circulatory difficulties that will hamper a person's 
return to Earth. (Authors' summary) 


10273 
Ward, J. E. 1958 


BIOMEDICAL CONSIDERATION OF WEIGHTLESS- 
NESS.——Advances in Astronautical Sciences, 
3: 1-6, 1958. 

A discussion is presented of the effects of weight- 
lessness on neurological mechanisms, spatial 
orientation, motion sickness, cardiovascular sys- 
tem, gastro-intestinal system, body waste elimina- 
tion, skeletal muscle activity, and cellular level 
responses, The need is emphasized for training 
and conditioning simulators, recreation and rest 
facilities, human waste facilities, locomotion aids, 
gas-liquid interface maintenance, and food dispens- 
ers for weightless conditions. 


10274 
Ward, J. E. 1960 


PHYSIOLOGICAL ASPECTS OF HY PERGRAVIC 
AND HYPOGRAVIC STATES: APPLICATION TO 
SPACE FLIGHT.—Jour. Amer. Med. Assoc., 
172 (7): 665-668. Feb. 13, 1960. 


The extremes in gravitational forces which will 
confront man in space flight range from above 40 g 
during deceleration to zero gravity during orbital 
flight. It has been shown experimentally that the 
human organism tolerates up to 50 g applied at 
500 g/sec. for less than 0.2 sec. A more rapid 
rate of application reduces the tolerance limit. 
Tolerance during the powered flight phase, with 
acceleration forces of 4 to 10 g, will be raised by 
proper positioning. The functional problems of the 
human body subjected to periods of zero gravity 
concern neurological mechanisms, spatial orienta- 
tion, motion sickness, cardiovascular and gastro- 
intestinal functions, waste elimination, psychomotor 
performance, and diurnal rhythms. There is some 
indication that acclimatization to weightlessness 
may result in lowered positive g tolerance upon 
reentry. Collection of additional psychophysiolog- 
ical data will be one of the more important objec- 
tives of manned space flight. 


10275 
Ward, J. E., 1959 


W. R. Hawkins, and H. D. Stallings 
PHYSIOLOGIC RESPONSE TO WEIGHTLESSNESS: 
INITIATION OF MICTURITION. —School of Avia- 
tion Medicine, Brooks Air Force Base, Tex. 
Report no. 59-35, Aug. 1959. 5 p. AD 229 813 

Also published in: Aerospace Med., 30 (8): 572- 
575. Aug. 1959. 
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Twenty-six subjects were exposed to a total of 
37 jet aircraft flights during which subgravity 
parabolic flight maneuvers were performed. The 
capability of subjects to initiate micturition during 
weightlessness following a period of hydration was 
studied. Only one subject was unable to void in the 
weightless state, but was able to micturate in 
straight and level flight. Four subjects were un- 
successful in either situation. Four of the five had 
two hours or less jet flying experience. A majority 
of the subjects (58%) noted a slight to marked de- 
crease in urinary urgency when exposed to weight- 
lessness. The floor of the urinary bladder may be 
the primary sensory zone for the sensation of 
bladder fullness. Scheduling of body waste elimina- 
tion should be incorporated into the crewman's 
standard operating procedures and check list. 
Special consideration must be given to the design 
and development of a satisfactory urine receptacle. 
(Author's summary) 


10276 
Ward, J. E. 1958 


REQUIREMENTS FOR EXPERIMENTAL ZERO 
GRAVITY PARABOLAS ,—Jour. Aviation Med., 29 
(6): 428-432. June 1958. 


A discussion is presented of physical principles 
involved in the experimental production of zero 
gravity trajectories in aircraft. Graphs are given 
which allow rapid determination, without calcula- 
tion, of parabolic aircraft entry velocity, angle of 
climb at entry, and vertical altitude traveled during 
the trajectory as a function of the total duration of 
zero gravity and minimum speed attained during the 
parabola. 
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Whiteside, T. C. D. 1960 


HAND-EYE CO-ORDINATION IN WEIGHTLESS- 
NESS.-——RAF Inst. of Aviation Medicine (Gt. Brit.), 
Farnborough; issued by Flying Personnel Research 
Committee (Gt. Brit.). FPRC Report no, 1175, 
May 1960. 9 p, 

Also published in: Aerospace Med., 32 (8): 719- 
725. Aug. 1961. 


The subject was given the task of pointing to 
spots on graph paper situated 20 to 25 inches from 
his chest under the following conditions: while 
seeing the actual graph paper, seeing a mirrored 
image of the graph paper, immersed in water up to 
his neck, during weightless flight, and in a human 
centrifuge. Reasonably consistent results were ob- 
tained during the first two conditions, but when the 
subject was immersed in water, he pointed too 
high by about three inches (equivalent to an error 
of about six degrees). During weightless flight and 
on the centrifuge the subject pointed consistently 
low. The practical conclusion drawn from this 
investigation is that if a pilot is in the cabin of an 
aircraft which has "ditched" and filled with water, 
he will be unable to locate without difficulty such a 
familiar emergency control as a hood jettison 
handle if he cannot see it. 


d. Barometric Pressure (Altitude) 
[Altitude suils under 10b; Allilude sickness under 8-b| 
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Abril, J. U. 1959 


|EXPLOSIVE DECOMPRESSION] Descompresidn 
explosiva.—hevista de aeronautica (Madrid), 1° 
(220): 217-223. March 1959. In Spanish. 
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Following a general discussion of the physical 
aspects of explosive decompression. experimental 
techniques are presented as used in animal studies. 
Animals subjected to explosive decompression ex- 
hibited the following phenomena: increased intra- 
abdominal and thoracic volume and pressure, 
spasmodic respiration followed by apnea, brady- 
cardia. arterial hypotension. cerebrospinal fluid 
hypertension, and occasionally vomiting, mictura- 
tion. and defecation, Studies in man revealed the 
following: pulmonary, thoracic, abdominal, central 
and peripheral nervous system lesions; anoxia; 
rapid distension of body gases; and aeroembolism. 
Mention is made of protective measures (cabin 
pressurization, oxygen equipment) against explosive 
decompression, and the training of pilots on proce- 
dures to follow in qases of decompression. 


10279 
Agadzhanian, N. A. 1960 
and D. V. Abaev 
|DECOMPRESSION DISORDERS UNDER CONDITIONS 
OF REDUCED ATMOSPHERIC PRESSURE] Dekom- 
pressionnye rasstroistva v usloviiakh ponizhennogo 


atmosfernogo davleniia. — Voenno-meditsinskii zhur- 
nal (Moskva), 1960 (1): 58-62. Jan. 1960. In Russian. 


English translation in: Military Medical Journal, 


1960 (1): 92-98. New York: U. S. Joint Pub. Research 


Serv., no. 1374-N/26, May 31, 1960. (Available at 
Oftice of Technical Services, U. S. Dept. Commerce) 

This is a review of Soviet and foreign research on 
decompression disorders, Of the Soviet contributions 
two studies are mentioned, the first on the rate of 
nitrogen elimination while breathing pure oxygen at 
high altitude. the second on the appearance of symp- 
toms of dysbarism in the 12-14th hour during a 20- 
hour stay at 8.000-12,000 m. altitude while Dreath- 
ing pure oxygen. The rest of the article describes 
the findings of American researchers published in 
the Journal of Aviation Medicine and in Military 
Medicine. 


10280 
Alexander, A. F., 1959 
and R. Jensen 

GROSS CARDIAC CHANGES IN CATTLE WITH 
HIGH MOUNTAIN (BRISKET) DISEASE AND IN EX- 
PERIMENTAL CATTLE MAINTAINED AT HIGH 
ALTITUDES.—Amer. Jour. Veterinary Research, 
20 (77): 680-689. July 1959. 

A study was made to determine the location and 
degree of gross cardiac changes within the hearts of 
41 cattle with clinical cases of high mountain dis- 
ease; 39 cattle residing at high altitudes; and 39 cat- 
tle residing at low altitudes. Study of hearts from 
animals with clinical cases of high mountain disease 
revealed a marked right ventricular hypertrophy 
with mild hypertrophy of the septum. Experimenta- 
tion showed that continuous residence at high altitude 
caused mild but statistically significant hypertrophy 
of the right ventricle. Chronic hypoxia is postulated 
to be a causative factor in the development of right 
ventricular hypertrophy. In the quantities given, 
showers of autogenous, fibrinous emboli into the pul- 
monary vascular system caused no significant car- 
diac hypertrophy. (Authors' summary) 


10281 
Alexander, A. F.. 1960 
D. H. Will, R. F. Grover, and J. T. Reeves 
PULMONARY HYPERTENSION AND RIGHT 
VENTRICULAR HYPERTROPHY IN CATTLE 
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AT HIGH ALTITUDE.——Amer. Jour. Veterinary 
Research, 21 (81): 199-204. March 1960. 


Ten yearling steers bred at an elevation of 
3.600 ft. were maintained for 7 months at an 
altitude of 10,000 ft. to study the effects of resi- 
dence at high altitude upon their pulmonary ar- 
terial pressure, and to determine the relationship 
of pulmonary arterial pressure to the right ven- 
tricular mass. Ten other steers of the same age 
and breeding stock were maintained for the same 
length of time at 5,000 ft. and served as controls, 
A significant elevation of the pulmonary arterial 
pressure was observed in the animals residing 
at 10,000 ft., as compared with the insignificant 
change manifested in the control animals. Four 
of the ten animals at the high altitude developed 
marked pulmonary hypertension, with one of the 
four developing clinical signs and post-mortem 
lesions typical of high mountain disease in cattle. 
Cardiac ventricular ratios revealed a significant 
right ventricular hypertrophy in the animals at 
high altitude, and a strong positive correlation 
was demonstrated between mean pulmonary ar- 
terial pressure and right ventricular mass. It 
is postulated that the pulmonary hypertensive 
response at the high altitude is due to chronic 
hypoxia. The reduction of pulmonary arterial 
pressures of two hypertensive animals by the 
administration of 100% oxygen lends support to 
this hypothesis, 
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Alifanov, V. N. 1951 
[CHANGES IN CONDITIONED MOTOR REFLEXES 
IN MAN DURING HYPOXIC HYPOXIA AND LOW 
BAROMETRIC PRESSURE] Izmeneniia dvigatel'- 
nykh uslovnykh refleksov u cheloveka v usloviiakh 
gipoksicheskoi gipoksii i nizkogo barometricheskogo 
davleniia. —— Zhurnal vysshei nervnoi deiatel'nosti 
(Moskva), 11 (4): 615-622. 1961. In Russian, with 
English summary (p. 622). 


Conditioned motor reflexes to a light stimulus 
were investigated in 149 healthy aviators under 
two experimental conditions: (1) in rarefied atmos- 
phere corresponding to 5000 m. altitude while in- 
haling ambient air (hypoxia), and (2) at 10,000 m. 
simulated altitude with oxygen breathing (low baro- 
metric pressure). In individuals with good hypoxia 
tolerance there were no substantial changes in the 
central nervous system functions. In poor hypoxia tol- 
erance the active inhibition and excitation processes 
in the cerebral cortex were disturbed, accompanied 
by an external inhibition of conditioned reflexes. 
At 10,000 =m. altitude, concurrent with developing 
dysbarism, a weakening of active inhibition, and, 
partly, excitation in the cerebral cortex were ob- 
served, and signs of external inhibition appeared. 
These phenomena may be due to intensified inter- 
oceptive afferent impulsation which causes changes 
in conditioned motor reflexes by the mechanism of 
negative induction. (Author's summary, modified) 


10283 

Altland, P. D. 19€1 
ALTITUDE TOLERANCE OF CHICKENS AND 
PIGEONS. —— Jour. Applied Physiol., 16 (1): 


141-143, Jan. 1961. 


Chickens and pigeons were exposed for 6 hours 
to various simulated high altitudes to determine 
the highest altitude tolerated without deaths and the 
lowest altitude at which there are no survivors. 
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Six- to seven-week-old chicks were less tolerant 
than twenty- to twenty-five-week-old Chickens, All 
chicks survived exposure to 12,000 feet, 90% sur- 
vived 14- and 16,000 feet and, at higher altitudes, 
the survival was progressively lower until none 
survived at 26,000 feet. All older chickens sur- 
vived exposure to 16,000 feet; approximately 88% 
survived altitudes up to 20,000 feet and, above 
this, survival was greatly decreased until none 
survived at 26,000 feet. Roosters showed a greater 
altitude tolerance than hens, a sex difference con- 
trary to that found in mammals, Six- to ten-week- 
old pigeons survived 6-hour exposures to all alti- 
tudes including 28,000 feet and 97% survived ex- 
posure to 30,000 feet. Only 27% survived 32,000 
feet and all died within 10 minutes at 34,000 feet. 
The results indicate that chickens have a much 
lower altitude tolerance than all other small warm- 
blooded animals previously studied. (Author' s 
abstract) 
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Altland, P. D., 1959 
B. Highman, and J. Roshe 

EFFECTS OF ALTITUDE ON DOGS WITH 

VALVULAR HEART DISEASE: TOLERANCE 

AND PATHOLOGICAL EFFECTS OF ACUTE AND 

CHRONIC EXPOSURES.—A.M.A. Arch. Pathol., 

68 (5): 475-486. Nov. 1959. 


Normal dogs and dogs with surgically induced 
aortic or mitral insufficiency, or the two combined, 
received successive four-hour exposures to simu- 
lated altitudes ranging from 30,000 to 36,000 feet 
at 10-day intervals. The presence of these cardiac 
lesions did not reduce the tolerance to an acute 
exposure until levels of 34,000 to 36,000 feet were 
reached. At these altitudes, 1 of 10 dogs with 
aortic insufficiency died at 34,000 feet, and 2 at 
36,000 feet; 1 of 5 dogs with mitral insufficiency 
and 1 of 4 dogs with combined aortic and mitral 
insufficiency died at 36,000 feet. One dog with 
aortic insufficiency recovering from experimental 
endocarditis and myocarditis, died within 15 
minutes at 30,000 feet. This suggests a marked 
reduction in altitude tolerance when other severe 
pathological lesions are presented. In general, 
death was due to respiratory failure. Pathological 
studies show that dogs with cardiac valvular lesions 
have a slightly decreased altitude tolerance, partic- 
ularly above 32,000 feet. Seventeen controls and 
five dogs with aortic insufficiency were exposed 
to 30,000 feet for 6 hours, 4-5 days weekly from 11 
to 96 times. On prolonged exposure, no significant 
difference in survival between the two groups was 
noted, but both groups showed numerous pathological 
changes throughout the body. Arteriosclerotic 
plaques were seen in the sorta of 12 dogs, including 
some under 2 years of age, varying in character 
with the number of altitude exposures. The lesions 
were attributed largely to hypoxia. (Authors' 
summary, modified) 
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A}tland, P. D., 1960 
and B. Highman 

EFFECTS OF HIGH ALTITUDE ON CHOLESTEROL- 

FED RABBITS: PRODUCTION OF SEVERE PULMO- 

NARY ATHEROSCLEROSIS WITH CALCIFICA- 

TION.—A.M.A. Arch. Pathol., 70 (3): 349-357. 

Sept. 1960. . 


Rabbits fed a cholesterol diet were exposed 23 
hours daily to 16,000 ft. simulated altitude for a 
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maximum of 17 weeks. The distribution and sever- 
ity of atherosclerotic lesions were compared with 
the lesions of cholesterol-fed rabbits maintained at 
ground level. The rabbits exposed to high altitude 
showed much more severe atherosclerotic lesions 
in the pulmonary vessels than the ground-level 
controls, but the lesions in the descending and ab- 
dominal aorta were milder. In addition, the altitude 
group showed a much higher incidence of marked 
calcium deposition in atherosclerotic lesions in- 
volving both the aorta and pulmonary vessels. This 
higher incidence of calcification in altitude rabbits, 
and, perhaps, the greater severity of the pulmonary 
lesions, are attributable, at least in part, to hypoxia. 
Serum cholesterol values of the cholesterol-fed rab- 
bits exposed to altitude increased more than those 

of the ground-level controls. The serum cholesterol 
values of the rabbits fed a stock diet were not altered 
by exposure to altitude. Cholesterol-fed rabbits 
maintained at ground level developed a persistent 
anemia after four weeks. Both the rabbits fed the 
cholesteroi diet and those fed a stock diet developed 
the same degree of polycythemia during the first 
eight weeks of the altitude exposure, and then the 
hematocrit values of the cholesterol-fed rabbits 
declined by about 20%, though still above normal. 
(Authors' summary, modified) 


10286 
Altukhov, G. V., 1961 


and N, A. Agadzhanian 
[A STUDY OF HIGHER NERVOUS ACTIVITY IN 
MAN DURING A PROLONGED STAY IN A RARE- 
FIED ATMOSPHERE] Izuchenie vysshei nervnoi 
deiatel'nosti cheloveka v usloviiakh dlitel'nogo 
prebyvaniia v razrezhennoi atmosfere. —— Zhurnal 
vvsshei nervnoi deiatel'nosti (Moskva), 11 (4): 
586-592. 1961. In Russian, with English summary 
(p. 592). 


During the first ten hours spent in a pressure 
chamber at 6000-12000 m. simulated altitude with 
oxygen breathing, the latency of conditioned re- 
flexes (the time of counting figures) decreased, In 
the next ten hours, the accuracy of counting de- 
teriorated and the counting time increased, Mod- 
erate muscular activity against the background of 
sleep inhibition weakened the inhibitory process and 
brought about a heightened tone of the excitatory 
process, With the development of sleep inhibition 
at night the electroencephalogram displayed a di- 
minished amplitude of biopotentials and a decrease 
in high frequency oscillations, The results thus 
obtained provide a better understanding of the for- 
mation and disturbance of complex conditioned con- 
nections which determine the fitness of flyers dur- 
ing long flights and may be helpful in properly 
organizing the routine of work and rest. (Authors’ 
summary, modified) 


10287 
Alzamora-Castro, V., 1960 


G. Battilana, R. Abugattas, and S. Sialer 
PATENT DUCTUS ARTERIOSUS AND HIGH ALTI- 
TUDE.—Amer. Jour. Cardiol., 5 (6): 761-763. 
June 1960. 

Patent ductus arteriosus is often found in 
patients born at high altitudes. The effect becomes 
manifest at altitudes over 3,000 meters and is 
most evident at altitudes of over 4,000 meters. It 
is presumed that mechanical factors affecting 
the pulmonary circulation as well as the lower 











oxygen tension may influence persistent patency 
of the ductus arteriosus. High altitude does not 
appear to be an etiologic factor in coarctation of 
the aorta. (Authors' summary) 


10288 
Anthony, A., 1961 
and J. Kreider 
BLOOD VOLUME CHANGES IN RODENTS EX- 
POSED TO SIMULATED HIGH ALTITUDE, — 
Amer. Jour. Physiol., 200 (3): 523-526. March 
1961. 

Blood volume measurements were made in rats 
and mice exposed to a simulated altitude of 20,000- 
22,000 ft. for periods of 1-4 weeks. The noncapil- 
lary blood volume (which includes arteries, veins, 
arterioles and venules) was determined from plas- 
tic-corrosion preparations of the circulatory sys- 
tem. The plasma volume and total blood volume 
were measured using the T-1824 dye dilution meth- 
od and capillary volume was calculated by subtract- 
ing noncapillary volume from total blood values. 
The increase in volume of the noncapillary vessels 
of rats and mice was about 1-2 ml. /100 g. body 
weight after 1-4 weeks of altitude exposure. It was 
also shown that the total blood volume of acclima 
tized rats is about 40% greater than that of con- 
trol animals whereas the plasma volume decreases 
by about 57%. It was concluded that altitude ex- 
posure resulted in a greater increase in the ca- 
pacity of the noncapillary vessels (ca. 60%) than in 
that of the capillary bed (ca. 25%). (Authors' ab- 
stract) 


10289 
Anthony, A., 1959 
E. Ackerman, and G. K. Strother 
EFFECTS OF ALTITUDE ACCLIMATIZATION ON 
RAT MYOGLOBIN: CHANGES IN MYOGLOBIN 
OF SKELETAL AND CARDIAC MUSCLE.—Amer. 
Jour. Physiol., 196 (3): 512-516. Mar. 1959. 


Analyses were made of myoglobin content of rat 
skeletal and cardiac muscle following continuous 
exposure to simulated altitudes of 18,000 feet for 
a 2- to 10-week period. About five dozen rats 
were used. Acclimatization was associated with 
an increase in the myoglobin concentration of 
thigh, diaphragm, gastrocnemius, and heart muscles 
Total myglobin content, however, increased during 
acclimatization in cardiac muscle but not in the 
three skeletal muscles. This finding together with 
the body weight changes and muscle weight changes 
suggested that the increases in myoglobin concen- 
tration of skeletal muscle may be merely a reflec- 
tion of a decreased water content of muscles. 
(Authors' summary) 
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Ardashnikova, L, I. 1958 
|CHANGES IN THE CONDITIONED REFLEX ACTIV- 
ITY OF DOGS DURING REPEATED BRIEF EXPO- 
SURES TO LOW BAROMETRIC PRESSURE] Izmene- 
niia uslovnoreflektornoi deiatel'nosti sobak pri pov- 
tornykh kratkovremennykh vozdeistviiakh ponizhen- 
nogo barometricheskogo davleniia.—— Zhurnal vysshei 
nervnoi deiatel'nosti (Moskva), 8 (2): 193-200. 1958, 
In Russian, with English summary (p. 200). 

English translation in: Pavlov Jour. of Higher 

Nervous Activity (New York), 8 (2): 184-191. [1959], 





Four dogs were subjected to simulated altitudes 
of 4000, 5000, and 6000 meters, and changes in the 
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conditioned reflex activity were determined by the 
rate of salivary flow. Two dogs showed only slight 
shifts in the reflex activity at altitudes of 5000 and 
6000 meters, while the remaining dogs, with weaker 
nervous activity, responded markedly to the expo- 
sure; the higher nervous activity of one dog was 
drastically depressed at an altitude of 4000 meters. 
that of the other at an altitude of 5000 meters. These 
responses are attributed to the stimulating action 

of reduced oxygen pressure on the extero- and inter- 
oceptors, and to the emergence of protective inhibi- 
tion caused by the action of hypoxia on the cortical 
neurons, 
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Armstrong, J. B. 
EVERY PILOT NEEDS OXYGEN. - 
30 (5): 39-40. May 1961. 


i9Gl 
— Flight Mag., 


This article is written for the layman. Following 
an explanation of the relation between barometric 
pressure and oxygen content of the air breathed, 
there is a description of the effects of oxygen want 
on pilot skill. Individual variations in tolerance to 
hypoxia are discussed, and pilots are advised to 
inake use of supplementary oxygen at altitudes 
above 10,090 ft. 


10292 
Arsenescu, G,, 1961 
V. Ionescu, S. Teodorini, R. Vrinceanu, M. Stoian, 
I, Pintilie, and V, Teodorescu 
[RESEARCH ON THE CARDIOVASCULAR DISOR- 





DERS OF AVIATORS UNDER CONDITIONS OF LOW | 


PRESSURE] Cercetari asupra modificarilor cardio- 
vasculare fn conditii de hipobarism la aviatori, -— 
Studii si cercetari de fiziologie (Bucuresti), 6 (4): 
669-683. 1961. In Rumanian, with French summary 
(p. 681-682). 


Fifty pilots, divided into 5 groups of 10 subjects 
each, were exposed to the following decompression- 
chamber tests: 5000 m. without oxygen, and 14,000, 
16,000, and 18,000 m. with oxygen breathing under 
pressure using compensatory equipment. Electro- 
cardiograms, cardiac frequency (Fc), arterial pres- 
sure (Pa), Green's corrected pulse amplitude (APC), 
circulatory index, cardiac index, and peripheral re- 
sistance (Rp) were recorded before, during, and 
after the tests. Good adaptation to decompression 
was demonstrated in all subjects, with immediate 
return to normal after the test. At 5000 m, a de- 
crease toward the lower limit of Rp was observed, 
with an increase in the circulatory index and Fc, 
which produced an insignificant decrease of the Pa. 
At 12,000 m., the Rp did not decrease, and insig- 
nificant increases in the Fc, circulatory index, and 
Pa were found. Tests with compensatory equipment 
revealed adaptation of Fc. No specific changes were 
found in the electrical axis, nor were significant 
electrocardiographic disorders found, (Authors' 
summary, modified) 


10225 
Astrand, P. O. 1958 
and I. Astrand 
HEART RATE DURING MUSCULAR WORK IN MAN 
EXPOSED TO PROLONGED HYPOXIA.—Jour. Ap- 
plied Physiol., 13 (1): 75-80. July 1958. 
Heart rate was recorded on four subjects perform- 
ing muscular work at sea level during a 4-week so- 
journ at 14,250 ft. altitude, during reacclimatization 
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to sea level conditions, and during acute exposure in 
an altitude chamber. The heart rate of two of these 
subjects after acclimatization seemed to approach a 
relatively low ceiling at high work rates. This prob- 
ably limited their cardiac output and oxygen trans- 


4 port. It was observed that an increase in oxygen sup- 


ply during heavy work in these subjects, however, 


: promptly increased the heart rate well above this 


ceiling (in one case from 138 to more than 160 beats/ 
min. within 15 sec.). This response was observed 
only in acclimatized subjects. After reacclimatiza- 
tion to sea level, when acute hypoxia in the altitude 
chamber was removed by switching to oxygen during 
work, heart rate invariably decreased. (Authors' ab- 
stract) 
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Aurucci, A. 1959 
|EFFECTS OF A NEW SYNTHETIC ANALEPTIC ON 
THE RESISTANCE OF THE RABBIT TO BAROMET- 
RIC DECOMPRESSION | Influenza di un nuovo analet- 
tico di sintesi sulla resistanza del conglio alla 
depressione barometrica.——Rivista di medicina 
aeronautica e spaziale (Roma), 22 (2): 91-104. April- 
June 1953. In Italian, with English summary (p. 102- 
103). 


Ten unrestrained, adult rabbits were exposed to 
simulated altitudes of 7000 m. (Group I) and 10,000 m. 
(Group II) following injection of an analeptic drug 
(Micoren). Controls received the drug at ambient 
pressure. Respiratory data, recorded 10, 20, and 30 
minutes after administration of the drug, respectively, 
showed the following results: (1) increase in pulmo- 
nary ventilation to twice the value of the controls; 

(2) no change in respiratory rate regardless of dosage 
or extent of drug action (in contrast to the controls 
which showed a noticeable increase); (3) an increase 
in pOg proportional to a decrease in pCOg. Pulmo- 
nary ventilation and partial alveolar gas values de- 
creased in Group Il in contrast to Group I. No un- 
desirable aftereffects, such as convulsions, etc. were 
observed. The authors conclude that the drug has 
been instrumental in increasing altitude tolerance. 
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Avazbakieva, M. F. 1958 
|THE EFFECT OF MOUNTAINOUS, FOOTHILL, 
AND DESERT CLIMATE OF KAZAKHSTAN ON 
BLOOD CIRCULATION, RESPIRATION, AND 
METABOLISM OF MAN] O vliianii gornogo, pred- 
gornogo i pustynnogo klimata Kazakhstana na 
krovoobrashchenie, dykhanie i obmen veshchestu 
cheloveka.—In: Materialy konferentsii fiziologov, 
biokhimokov i farmakalogov Srednei Azii i 
Kazakhstana, 1 (Tashkent, 1958), p. 71-75. Tash- 
kent: Akademiia Nauk Uzbekskoi SSR, 1958. In 
Russian. 


Prolonged residence on the mountains of Tian' 
Shan’ elicited no rise in blood pressure of per- 
manent residents; in some residents the maximal 
and minimal blood pressure were below the ac- 
cepted normal limits. Maximal and minimal blood 
pressures of desert residents were also below 
the accepted normal limits. The pulse rate of 
mountain residents ranged between 70-79 beats per 
minute, bordering on the upper normal limit. 
Respiration rate of residents of high altitudes 
ranged between 18-26 excursions per minute, also 
bordering on the upper limit of the accepted normal 
range. Occasionally the respiration frequency 
exceeded the upper normal limit. Basal metabolism 
of mountain dwellers showed a tendency to rise 
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above the upper normal limit, especially at altitudes 
of 2100 m. Seasonal variations also affected the 
basal metabolic rate. The basal metabolic rate of 
hot desert residents varied little, if at all, from the 
accepted normal rate. During periods of high 
rising temperatures the basal metabolic rate fell 

as the result of a drop in the rate of oxidative 
processes effected by caloric and radiation factors. 
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Ayres, P. J., 1961 
R. C. Hunter, and E. §. Villiams 
ALDOSTERONE EXCRETION AND POTASSIUM 
‘RETENTION IN SUBJECTS LIVING AT HIGH 
ALTITUDE. —— Nature (London), 191 (4763): 78- 
80. July 1, 1961. 


Tests were made of a possible correlation be- 
tween aldosterone level and potassium level in 
individuals subjected to a prolonged stay at alti- 
tudes above 15,000 ft. Twenty-four-hour urine 
samples were taken from 7 subjects (4 men and 
3 women) during a 24-day stay at 14,300 ft. on 
Mont Blanc. The results assume the validity of 
urinary aldosterone assay as an index of circulat- 
ing aldosterone level. During ascent and at alti- 
tude, circulating aldosterone and potassium initially 
tended to decrease, and after about 72 hrs., to 
rise towards their sea level concentrations. 


10297 
Balke, B., 1958 
and J. G. Wells 
CEILING ALTITUDE TOLERANCE FOLLOWING 
PHYSICAL TRAINING AND ACCLIMATIZATION. — 
Jour. Aviation Med., 29 (1): 40-47. Jan. 1958. 


Psychomotor tests to determine the critical 
hypoxic threshold were administered to 6 subjects 
at increasing levels of altitude in a low-pressure 
chamber before and after an eight-week program 
of physical conditioning and after exposure to an 
altitude of 14,000 feet for 6 weeks. Altitude toler- 
ance was increased approximately 3000 feet by 
physical training, and an additional 3000 feet by 
altitude acclimatization. Regular physical activity 
during the period of altitude acclimatization provided 
a faster and more effective adaptation. Altitude 
tolerance returned to control levels within 8 weeks 
after the period of acclimatization, but persisted 
in subjects exposed daily to a simulated altitude 
of 15,000-18,000 feet for 1-1/2 hours. Altitude 
acclimatization also increased the altitude level 
and length of time tolerated at very high altitudes 
(55,000-57,000 feet) in subjects breathing pure 
oxygen at a pressure of 30 mm. Hg. Positive in- 
trapulmonic pressures of 30-40 mm. Hg were 
tolerated for 30 minutes without circulatory em- 
barrassment. 


10298 
Baranski, S., 1960 


and J. Szamborski 
[MORPHOLOGICAL EXAMINATION OF THE EF- 
FECT OF RAPID CHANGES OF ATMOSPHERIC 
PRESSURE ON THE ANIMAL BODY] Badania 
morfologiczne nad wpltywem naglych zmian cignie- 
nia na ustréj zwierzecia. —— Lekarz wojskowy 
(Warszawa), 36 (5): 475-490. 1960. In Polish, with 
French summary (p. 490). 


A histopathological examination was made of the 
tissue from 60 rats subjected to explosive decom- 
pression. Damage caused by changes of atmos- 
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pheric pressure was found chiefly in pulmonary 
tissue (hemorrhage, alveolar rupture, emphysema, 
atelectasis, edema). The liver, spleen, and adrenal 
glands demonstrated significant hyperemia. Histo- 
chemical tests for adrenaline content in the adre- 
nal glands showed major differences between ex- 
perimental and control animals, the former ex- 
hibiting weak reactions. The hematopoietic system 
did not react to explosive decompression of short 
duration, but after long duration an increase was 
observed in erythrocyte number, hemoglobin level, 
and hematocrit index. (Authors' summary, modi- 
fied) (28 references) 


10299 

Barron, C. I., 1958 
D. R. Collier, and T. J. Cook 

OBSERVATIONS ON SIMULATED 12-SECOND DE- 

COMPRESSIONS TO 32,000 FEET.—Jour. Aviation 

Med., 29 (8): 563-574. Aug. 1958. 


Observations were made on 154 subjects repre- 
sentative of the general adult population during 12- 
second decompressions designed to simulate condi- 
tions which might be encountered in transport 
aircraft. Subjects were exposed to altitudes up to 
32,000 feet for up to 60 seconds, and in some cases 
were required to don oxygen masks at varying inter- 
vals after decompression. Almost all subjects ex- 
posed to altitude for more than 30 seconds without 
oxygen experienced hypoxia. Lightheadedness or 
dizziness was the most frequent symptom encountered, 
but confusion and disorientation were sometimes 
present. Subjects experiencing hypoxia recovered 
during recompression at altitudes of 15,000 to 24,000 
feet, with recovery time directly related to the sever- 
ity of exposure. Twenty-seven subjects experienced 
symptoms of recompression, chiefly ear complaints. 
Mask-donning time was increased with increases in 
hypoxic exposure. In most cases recovery from hy- 
poxia with oxygen inhalation was complete within 30 
seconds. Observers wearing the type Al3-A pressure 
breathing mask during decompression noted a high 
pressure build-up in the mask resulting from inade- 
quate mask venting. It is recommended that personnel 
responsible for the control of aircraft or for assist- 
ance to passengers be indoctrinated in the mechanics 
and physiological phenomena of decompression. 


10300 


Bartlett, R. G., 1959 
and P. D. Altland 

RELATION OF BODY TEMPERATURE AND RE- 

STRAINT TO ALTITUDE TOLERANCE IN THE RAT. 

—Naval School of Aviation Medicine, Pensacola 

Fla. (Research Project no. NM 19 01 11, Subtask 3). 

Report no. 1, May 25, 1959. ii+12 p. 

Also publishing in: Jour. Applied Physiol., 14 (5): 
785-788. Sept. 1959. 

Adult male and female Sprague-Dawley rats, re- 
strained (by loosely fitted wire mesh cylinders) and 
unrestrained, were used to study the relationship of 
body temperature and restraint to altitude tolerance. 
The effects on survival at high altitude (33,000 ft.) 
were studied for the following: (1) slow, step-wise 
ascent to altitude, (2) pre-altitude-induced hypther- 
mia (body temperature regulated to 25° C.), (3) pre- 
altitude cold exposure of unrestrained rats (3-5° C.) 
for periods of 2 hr. and 2 3/4 hr., respectively, and 
(4) pre-altitude restraint as compared with unre- 
strained controls. All exposures to altitude were 
conducted in a decompression chamber. Animals 
restrained immediately before altitude exposure with 
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rapid ascent (2,000 ft./min.) died significantly sooner 
than did nonrestrained animals. Slow, step-wise as- 
cent to altitude increased the altitude tolerance of 
both restrained and nonrestrained animals, but much 
more for the restrained animals. When body temper- 
atures were dropped to 25° C. before altitude expo- 
sure there were no deaths (up to 6 hr.) in any of the 
experimental animals. A lesser body temperature 
fall provided less protection. The author suggests 
that restraint may affect altitude tolerance in two 
distinct ways: (a) the struggling which accompanies 
restraint increases the rate of O; consumption 
(should increase altitude tolerance). The exact effect 
of restraint on altitude tolerance, therefore, should 
be dependent on the relative magnitudes of these two 
influences. Rapid ascent to critical altitude permits 
body temperature fall and consequently altitude toler- 
ance is lowered; however, gradual ascent to critical 
altitude permits lowering of body temperature, 
thereby resulting in greater altitude tolerance. Re- 
straint either markedly lowers altitude tolerance or 
greatly increases it, depending on the experimental 
procedure. It was observed that female rats often 
demonstrated a greater increase in altitude tolerance 
as compared to the males. 


10301 
Bartlett, R. G., 1960 


and N. E. Phillips 
RESTRAINT ADAPTATION AND ALTITUDE TOLER- 
ANCE IN THE RAT.—Naval School of Aviation Med- 
icine, Pensacola, Fla. (Research Project no. 
MR005.15-2001 (Formerly NM 19 01 11); Subtask 3). 
Report no. 2, March 8, 1960. iii+10 p. 

Rats which have been previously adapted to the 
stress of physical restraint survive exposure to sim- 
ulated altitude (33,500 ft.) better than controls not so 
adapted. This holds true regardless of whether or 
not they are restrained during the exposure. Unre- 
strained rats, however, survive during exposure 
longer than the restrained ones in both adapted and 
nonadapted experimental groups. The possible phys- 


iologic mechanisms involved are discussed. (Authors' 


abstract) 


10302 
Bartlett, R. G., 1961 

and R. A. Hertz 
SUBCLINICAL RESPIRATORY DISEASE AND AL- 
TITUDE TOLERANCE IN THE RAT. — Naval 
School of Aviation Medicine, Pensacola, Fla. (Proj- 
ect no. MRO05. 15-2001, Subdtask 3). Report no. 4 
Jan, 3, 1961. 6 p. 

Rats with subclinical respiratory disease (pneu- 
monia) were exposed to a simulated altitude of 
33,500 feet, with appropriate controls. Altitude 
tolerance, as indicated by survival at altitude, 
was significantly less in the "'sick"’ animals than 
in the control rats. (Authors' abstract) 


, 
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Beliaev, N. P. 1961 
{ON EXPLOSIVE DECOMPRESSION WITH LOSS OF 
CABIN PRESSURE] O vzryvnoi dekompressii pri 
razgermetizatsii kabiny. —— Voenno-meditsinskii 
zhurnal (Moskva), 1961 (5): 72-75. 1961. In Russian. 

English translation in: Military Medical Journal, 

1961 (5): 113-117. Washington: U.S. Joint Pub. Re- 
search Serv., no. 10052 (1374-N/42), Aug. 31, 
1961. (Available from Office of Technical Services, 
U. S. Dept. Commerce) 
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Several case- of «:;losis« decompression were 
studied as they occurred during flights at altitudes 
of 7,000 to 10,300 meters. In all cases the speed 
of decompression was equivalent to 1,000 mm, He/ 
sec. and resulted in a complete loss of cabin pres- 
surization. The first impression shared by the 
crew was that of a sudden destruction of the air- 
craft. Certain preparations to eject were attempted 
but not carried out because symptoms of dysbarism 
intervened, All individuals reported yeneral weak- 
ness, fatigue, feelings of pressure and pain in the 
head, earache, and tinnitus. Some noted distention 
of the intestines, a reduction of hearing, and dis- 
agreeable sensations in the ear, nose, and throat; 
at least one person experienced sharp pains in the 
shoulder joints. Residual symptoms noted upon 
landing regressed within a few days. In addition to 
the yeneral physiological effects of explosive de- 
compression, there was the added trauma of cold 
air blast. Presumably, the chief effects are func- 
tional changes in the central nervous system which 
considerably reduce the working capacity of the 
crew, 
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Beller, N. N. 1958 
THE ROLE OF INTEROCEPTORS IN THE REGULA- 
TION OF OXYGEN SATURATION OF ARTERIAL 
BLOOD. I. THE ROLE OF THE CAROTID SINUS 
ZONES IN THE REGULATION OF OXYGEN SATURA- 
TION OF ARTERIAL :.LOOD IN HYPOXI’, — bull. 
Exper. Biol. and Med, (Consultants Bureau, New 
York), 43 (6): 654-659. 1958. 


English translation of item no. 7245, vol. VI, 1957. 


10305 
Bennett, G. 1961 


REACTIONS AND PERFORMANCE OF PILOTS FOL- 
LOWING DECOMPRESSION.——Aerospace Med., 32 
(2): 134-136. Feb. 1961. 


The reactions of a group of 42 experienced pilots 
to decompression were studied by depressurizing 
aircraft in flight without previous warning being given 
to the pilot under observation. Within five seconds, 
95% of the subjects recognized that a pressure change 
had taken place, and 83% donned their oxygen masks 
within 15 seconds. A group of eight pilots who under- 
went more rapid decompression in the chamber were 
all able to fit rapid-donning masks satisfactorily five 
or ten seconds after arrival at 40,000 feet. In five 
out of eleven experiments, the subjects showed signs 
of intellectual impairment after this exposure, but 
all except one recovered rapidly upon breathing oxy- 
gen. This individual, 45 years of age, developed 
gross hyperventilation and incipient collapse. The 
results are in accordance with other published series, 
and it is concluded that the protection of an individual 
against the effects of rapid decompression in an air- 
craft flying at 40,000 feet cannot be guaranteed unless 
an oxygen mask is worn continuously. (Author's 
summary) 


10306 
Berry, C.A., 1960 


and G. L. Hekhuis 
X-RAY SURVEY FOR BONE CHANGES IN LOW- 
PRESSURE CHAMBER OPERATORS, —Aerospace 
Med., 31 (9): 760-765. Sept. 1960. 

579 low pressure chamber operators were asked 


to complete a questionnaire and submit to an X-ray 
survey of the long bones. Approximately 50% (283) 
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of the operators reported 341 previous dysbarism 
episodes. The dysbarism group and the non-dysbar- 
ism group had an almost equal number of obese 
persons, The dysbarism group had more hours of 
exposure in both altitude chamber and in aircraft. 


A large number of previous bone injuries was re- 
ported by both dysbarism and non-dysbarism groups. 
No bone lesions attributable to pressure change were 


found in the 579 chamber operators. (Authors' sum- 
mary. modified) 


10307 
Berry, L. J., 1959 
and D. S. Smythe 
CARBOHYDRATE METABOLISM IN NORMAL AND 
ALTITUDE-EXPOSED MICE FOLLOWING ARSENITE 
POISONING. ——Amer. Jour. Physiol., 197 (1): 37-40. 
July 1959. 


The metabolic basis for the greater susceptibility 
of high altitude-exposed mice to arsenite poisoning 
was investigated. There was, initially, in altitude- 
exposed mice less muscle glycogen and blood sugar; 
these became depleted, along with liver glycogen and 
total body carbohydrate, more rapidly following intra- 
peritoneal injections of arsenite than in control mice. 
At a dosage level when altitude-exposed mice were 
dying in convulsions, normal mice survived with what 
appeared to be enough carbohydrate to protect them. 
Livers of altitude-exposed mice retained a signifi- 
cantly larger percentage of isotopically labeled arse- 
nite 1 and 3 hours postintraperitoneal injection than 
livers of normal mice. The differential effect of 
arsenite was not accompanied by an unequal accumu- 
lation of metabolic intermediates in livers nor by a 
difference in rate of loss of liver glycogen under in 
vitro conditions. Impaired synthesis may be more 
significant than increased loss in explaining these 
results. (Authors' abstract) 


10308 
Berry, L. J., 19¢0 
and D. S. Smythe 

EFFECT OF CORTISONE ON PROTEIN LOSS AND 
CARBOHYDRATE GAIN IN NORMAL AND SIMU- 
LATED ALTITUDE-EXPOSED MICE. —— Amer. 
Jour. Physiol., 199 (3):407-411. Sept. 1960. 
Fasted mice exposed to a simulated altitude of 
20,000 feet for 3-5 weeks showed a significantly 
smaller increase in total body carbohydrate after 
injection of cortisone than did sea-level controls. 
In fed mice of both groups, the protein loss and 
carbohydrate increase following administration of 
cortisone were similar, but the absolute quantities 
of protein and carbohydrate change were smaller 
in altitude-exposed animals. Fasted altitude-ex- 
posed animals showed an increase in urinary ni- 
trogen which was eliminated by administration of 
bacterial endotoxin and which was smaller after 
administration of ACTH than the ACTH-induced in- 
crease in control animals. Bacterial endotoxin 
inhibited the increase in urinary nitrogen caused 
by ACTH in both groups. Both glutamic-oxaloace- 
tic and glutamic-pyruvic transaminase concentra- 
tions were lower in the livers of altitude-exposed 
mice and in sea level mice 4 weeks after adrenal- 
ectomy or 17 hours after injection of cortisone. 


10309 
Borsky, I., 1960 
M. Hajzokova, and M, Hubac 
[SOME BLOOD VALUE CHANGES IN WORKERS 
ON THE SUSPENDED CABLE RAILWAY IN 
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TATRANSKA LOMNICA] Zmeny niektorych krv- 
nych hodnot u zamestnemcov visutej lanovky v 
Tatranskej Lomnici. —— Pracovni lekarstvi (Praha), 
12 (8): 426-430. Oct. 1960. In Czech, with English 
summary (p. 429-430). 

Blood indices were examined in workers operat- 
ing the suspended cable railways at Tatranska 
Lomnica - Skalnaté Pleso, 939 m. to 1750 m. 
above sea level, and Skalnate Pleso- Lomnicky 
Stit, 1750 m. to 2634 m. above sea level. It was 
found that frequently repeated, sudden ascents to 
high altitudes, coupled with an erratic work-out 
regime, caused certain statistically insignificant 
deviations in some blood indices. However, it is 
suggested that these changes do indicate a greater 
chronic stress on the hematopoietic system in 
cable railway operators, the effects of which per- 
sist also on days off. (From the authors’ summary 


10310 
Bramati, C. 1959 


{EFFECT OF SPLENECTOMY ON HYPOXIC 
POLYGLOBULIA| Influenza della splenectomia 
sulla poliglobulia da anossia anossica acuta. — 
Rivista di medicina aeronautica (Roma), 21 (3): 
499-505. July-Sept. 1958. In Italian, with English 
summary (p. 504). 

Five rabbits were subjected to a simulated 
altitude of 7000 m. within about 4 min., maintained 
at that altitude for 15 min., and returned to normal 
conditions within 1 1/2 minutes. Another group 
of 5 splenectomized rabbits were exposed to these 
same conditions. Polyglobulia was observed in the 
intact animals but was inhibited in the splenec- 
tomized animals. It is strongly suggested that flight 
personnel with spleen disorders or with their 
spleens removed should not be allowed to fly. 
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Brooks, R. A. 1650 
and J. L. Reeves 

INFLUENCE OF INTERMITTENT EXPOSURE TO 

SIMULATED ALTITUDE ON ORGAN HISTOLOGY 

IN RATS. —— School of Aviation Medicine, Brooks 

Air Force Base, Tex. Report no. 60-81, Sept. 

1960. 8 p. 

A study of histologic changes in kidney, lung, 
liver, spleen, testis, brain, hypophysis, and striated 
muscle was made as part of an investigation of 
male Sprague-Dawley rats exposed four hours a 
day to 18,000 feet equivalent altitude. Few histo- 
logic changes were found which could be attributed 


to the altitude exposure. Hemosiderin was deposit- 


ed in the renal tubules, but not in the liver. In 
most instances, less lymphatic tissue was found in 
the lungs of the altitude-exposed rats than in the 
lungs of controls. Fatty change was not found in 
the organs of the expased animals in this study. 
Morphologically, there was no indication that in- 
termittent exposure to 18,000 feet altitude caused 
significant pathologic alteration of the organs 
examined. (Authors' summary) 


10312 


Bryan, C. A., 1960 
and W. G. Leach 

PHYSIOLOGIC EFFECTS OF CABIN PRESSURE 

FAILURE IN HIGH ALTITUDE PASSENGER AIR- 

CRAFT.—Aerospace Med., 31 (4): 267-275. 


The physiological hazards of cabin pressure loss 
in high altitude passenger aircraft are reviewed. 
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Cabin pressure failure from 8,000 to 40,000 feet in 
2.5 seconds was simulated in the decompression 
chamber using eight healthy subjects. Various com- 
mercial passenger oxygen masks were used for re- 
suscitation. The average time of useful consciousness 
is 18 seconds. The passenger masks were inefficient 
for maintaining consciousness or reviving subjects 
at 40,000 feet, mainly due to poor face seal, and be- 
cause they were dropped by the subject when hypoxic. 
To preserve continuous consciousness, the oxygen 
has to be given in under 7 seconds. There have been 
no serious consequences from the rapid pressure 
change itself. (Authors' summary) 


10313 
Caporale, R., 1959 


and F. Cutuli 
[AUDIOMETRIC RESEARCHES IN MEN AFTER EX- 
POSURE TO LOW BAROMETRIC PRESSURE] Ri- 
cerche audiometriche nell'uomo durant e dopo depres- 
sione barometrica.— Rivista de medicina aeronau- 
tica e spaziale (Roma), 22 (3): 26-45. July-Sept. 
1959. In Italian, with English summary (p. 41). 

Fifteen young male subjects were subjected to a 
tonal audiometric examination in order to study the 
effect of altitude variations on the behavior of audi- 
tory threshold in man. The subjects were examined 
(1) immediately after a rapid simulated ascent to 
5500 meters, (2) after a 20- to 60-minute stay at al- 
titude, without oxygen breathing, and (3) after return 
to sea level. The following results were obtained: 
No significant changes of the acoustic threshold were 
detected after rapid decompression. Biauricular 
heightening of the auditory threshold was observed 
after certain exposures to hypoxic conditions, al- 
though there was individual variation in hypoxia tol- 
erance. A heightening of the acoustic threshold, 
which could possibly impair pilots' fitness, was de- 
tected in a high percentage of subjects shortly after 
rapid decompression. Most of the subjects showed 
recovery of the auditory function in 10 to 15 minutes 
after recompression. (Authors' summary, modified) 
(28 references) 


10314 
Carapancea, M., 1961 


M. Popescu, I. Pintilie, M. Stoian, and M. Stefan 
[RETINAL ANGIO-DYNAMIC ASPECTS UNDER 
CONDITIONS OF LOW BAROMETRIC PRESSURE 
IN PILOTS AT HIGH ALTITUDE] Aspectele angio- 
dinamice retiniene in conditii de hipobarism, la 
pilotii de mare altitudine. -— Studii si cercetdri 
de fiziologie (Bucuresti), 6 (2): 343-351. 1961. In 
Rumanian, with French summary (p. 351). 

Ophthalmological examination of aviators sub- 
jected to simulated altitudes of 5,000, 12,090, and 
15,000-18,090 m. in a decompression chamber re- 
vealed retinal arteriospasm and venous dilatation. 
Intraocular venous stasis produced by low baro- 
metric pressure impeded to a certain degree, es- 
pecially in hypermetropic persons, the amplitude 
of normal ciliary muscle contraction. The retinal 
artery pressure increased at altitude and re- 
mained elevated even after return to ground level 
in spite of a normal ophthalmoscopic field and a 
normal general arterial pressure. This indicates 
that the arterial pressure of the cephalic segment 
remains in a state of hypertension even though the 
rest of the body has resumed normal pressure 
conditions. (Authors' summary, modified) 
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Ceausu, V. 1961 


[ASPECTS OF THE CORRELATION OF INFORMA- 
TION WITH REACTION UNDER ALTITUDE CON- 
DITIONS] Aspecte ale corelatiei informare-re- 
activitate fn condifii de altitudine. —— Revista de 
psihologie (Bucuresti), 7 (1): 73-94. 1961. In Ruma- 
nian, with French summary (p. 93-94). 


Mental and motor tasks were performed repeat- 
edly by subjects at sea level and at a simulated 
altitude of 5000 meters. The subjects were divided 
into two groups, one performing the tasks in the 
order of sea level_decompression chamber, the 
other decompression chamber — sea level. The re- 
sults obtained from the first group were considered 
the most significant in evaluating altitude-in- 
duced changes. Subjects were classified as (1) those 
showing predominance of mental over motor time, 
with great precision on both plans, (2) those having 
almost equal mental and motor time, with less 
precision, and (3) those with predominance of mo- 
tor over mental time, with poor precision. These 
three classes established at sea level remained un- 
changed at altitude. At altitude there was a de- 
crease in both mental efficiency and motor pre- 
cision. Greater variations in work time for motor 
tasks were observed which reflect diminished self- 
control following decreased capacity for concentra- 
tion rather than for physical effort. Altitude ac- 
centuates certain aspects of higher nervous activ- 
ity which are inhibited or masked at sea level. 
This method can be used in the selection of pilot 
candidates and in the periodic examination of the 
flying ability of personnel. 


10316 

Cerretelli, P. doi 
SOME ASPECTS OF THE RESPIRATORY FUNC- 
TION IN MAN ACCLIMATIZED TO HIGH ALTI- 
TUDES (THE HIMALAYAS). —— Internationale 
Zeitschrift fiir angewandte Physiologie (Berlin), 
18 (5): 386-391. 1961. In English. 

The effect of a 60-day period of acclimatization 
at 5C00 m, altitude on some respiratory parame- 
ters, such as vital capacity, inspiratory reserve 
volume, expiratory reserve volume, tidal air, max- 
imal exercise ventilation, as well as on the rest- 
ing ventilation and on the composition of the alve- 
olar gases at rest, was investigated. The most 
striking results, besides the expected fall in 
PACO2, were a decrease in vital capacity of 
9.84% + 4.34 after 30 days, and of 12.54% + 3.80 
after 6. days of acclimatization, and a still great- 
er reduction of 21.84%, in maximum pulmonary 
ventilation during exercise. The possible causes of 
these phenomena are discussed. (Author's sum- 
mary) 


10317 


Cerretelli, P., Mel 
and R. Margaria 
MAXIMUM OXYGEN CONSUMPTION AT ALTI- 
TUDE. —— Internationale Zeitschrift fiir angewandte 
Physiologie (Berlin), 18 (6): 460-464. 1961. In Eng- 
lish. 

Maximum oxygen consumption (VO2™4@X) together 
with a few other respiratory and circulatory in- 
dices was measured in eleven subjects, members 
of a Himalayan expedition, after a 60-day acclima- 
tization period. The most striking changes as com- 

pared with the sea level values (=1.00) are: (a) a 
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fall in the maximum exercise ventilation to about 
0.78; (b) a fall in the energetic efficiency of res- 
piration to about 0.55; (c) a fall of the vital capac- 
ity to about 0.87; (d) a fall of the PAcgg to 0.55; 
(e) an increase of blood hemoglobin to 1.32; (f) a 
decrease of the VO9™€X to about 0.44; and (g) a 
decrease of the maximum heart rate to about 0.80. 
(Authors' summary, modified) 


10318 

Chapin, J. L. 1959 
MAINTENANCE OF ACCLIMATIZATION BY RE- 
EXPOSURE TO ALTITUDE.—wUniv. of Colo., 
Denver; issued by School of Aviation Medicine, 
Randolph Air Force Base, Tex. Report no. 59-23, 
June 1959. 13 p. 

Four groups of subjects were acclimatized to 
high altitude for 2-1/2 to 3 weeks. Thereafter 
each group was re-exposed to this altitude period- 
ically. Tests were performed to determine how 
well the initial acclimatization was maintained by 
the various kinds of re-exposure. The group which 
best retained acclimatization was re-exposed 12 
hours out of each 48 hours to the higher of the two 
altitudes used (4,350 meters) and was physically 
conditioned. This group retained acclimatization 
better than a comparable group which was re- 
exposed twice as long (24 hours out of each 48 
hours) to a lower altitude (3,250 meters). (Author's 
summary) 


10319 
Chiodi, H., 19¢1 
and C. Pozzi 


HEMATIC VALUES IN RESIDENTS AT ALTITUDES 
BETWEEN 1260 m AND 4515 m ABOVE SEA LEV- 
EL. —— Acta physiologica latino americana (Buenos 
Aires), 11 (2): 51-59. 1961. 

Hemoglobin, red cell number and hematocrit 
values were determined on permanent residents at 
1260, 2078, 2939, 3990,and 4515 meters above sea 
level. The number of red cells, hemoglobin, and 
hematocrit values increased with altitude from 2078 
to 4515 m. At 1260 m. no significant increase was 
found. The mean corpuscular hemoglobin and the 
mean corpuscular volume decreased progressively 
between 1260 and 4515 m. while no significant 
changes were observed in the mean corpuscular 
hemoglobin concentration. (Authors' summary) 
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Chkhaidze, L. V. 1958 
CHANGES IN CO-ORDINATED STRUCTURE OF 
HUMAN GAIT AT HIGH ALTITUDES, -—Biophysics 
(New York: Pergamon Press), 2 (5-6): 631-637. 
{1958}. 

English translation of item no, 7255, vol. VI. 


10321 
Close, P., 1961 
avd R. Ireland 
EFFECT OF CERTAIN VARIATIONS IN THE PHYS- 
IOLOGiC STATE ON TOLERANC. i'O EXPLOSIVE 


DECON PReSSION, Aecrospac~ Med., 32 (11): 
1050-10c0. Nov. 1961. 
Also issued as report: Navai School of Aviation 


Medicii:e, Pensacola, Fla. (Project no. MR009,13- 
1002, Subtasi. 17). Report no. 1, Dec. 1, i9 1, ii+16p 
Surgical procedures in rats, which lower airway 


resistance, decrease damage and improve toler- 
ance to explosive decompression while procedures 
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worsen tolerance to explosive decompression, Ad- 
ministration of nor-epinephrine in rats, which 
raises blood pressure, decreases tolerance to ex- 
plosive decompression, Perivascular hemorrhages 
were observed in all the fatal decompressions. 
Lethal doses of nor-epinephrine indicate a histo- 
pathology remarkably similar to that found in ex- 
plosive decompression. Explosive decompression in 
association with hypoxic hypoxia or the administra- 
tion of histamine produces marked hemorrhagic 
consolidation which is atypical of uncomplicated ex- 
plosive decompression damage. On the basis of the 
above and other pertinent facts it is hypothesized 
that major damage in explosive decompression is 
possibly a result of stretching of pulmonary ves- 
sels in conjunction with a sudden increased blood 
pressure, (Authors' findings) (21 references) 


10322 


Close, P. +060 


TOLERANCE TO EXPLOSIVE DECOMPRESSION OF 
ALBINO RATS IN A "FETAL" POSTURE. —- Jour. 


Applied Physiol., 15 (4):589-591. July 1960. 
Survival during double-chamber explosive decom- 
pressions to simulated altitudes of 60,000 to 90,000 
feet in approximately 0.01 second was studied in 
rats in a "fetal'’ posture and in rats with taped 
abdomens. The fetal posture was obtained by forc- 
ing the animals to assume the position in a cylin- 
der through lowering of a piston. Animals in the 
fetal posture almost invariably survived single de- 
compressions provided recompression was begun 
within 10 seconds. Approximately one-half the 
taped animals survived decompression, while no 
untaped animals in a normal posture survived. 
The protection afforded by taping and the fetal 
posture is attributed to support of the diaphragin 


and thoracic viscera by compression of the abdom- 


inal viscera. 
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Colehour, J. K. 1950 
ERYTHROFOIETIC STIMULATING FACTOR PRO- 
DUCTION IN PUBESCENT MICE AFTER A SINGLE 
EXPOSURE TO HYPOXIA, Naval School of 
Aviation Medicine, Pensacola. Fla, (Research 
Project no. MROO5, 06-0060, Subtask 1, Report no. 
3). Sept. 20, 1960. 4p. 

Also published in: Proc, Soc, Exper. Biol. and 
Med,, 105 (3): 673-675. Dec, 1960. 

Pubescent, pre-pubescent, and post-pubescent 
mice were exposed for six hours to a simulated 
altitude of 22,000 ft., after which cardiac punc- 
tures were made on the !st, 2nd, 3rd, or 4th day 
for hematocrit and reticulocyte determinations. 
Baseline values were determined using similar 
animals without exposure to hypoxia. It is shown 
that BDF1 mice after puberty have a reticulocytic 
response «reater than baseline when subjected to 
a single hypoxic exposure, but do not have this 
capacity before puberty. Furthermore, if the pro- 
duction of erythropoietic stimulating factor (ESF) 
is accepted as the prereuwuisite to the reticulocy- 
tosis, it can be said that the endocrine changes at 
puberty are concomitant with the animals’ ability 
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which raise airway resistance increase damage and 


to increase the production of ESF. (Quotec in part) 
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Danhoe, I. E., 1961 


and F. R. Steggerda 
GASTRIC ACID SECRETORY RESPONSES TO DIS- 
TENTION AT SIMULATED ALTITUDE.—Aero- 
space Med., 32 (6): 520-523. June 1961. 


Hyperventilation induced by simulated ascents 
to 15,000 feet altitude lowered blood carbon dioxide 
tension and depressed gastric acid secretion in 
three adult males and eight dogs. The decreased 
secretion probably resulted from interference with 
the role of carbon dioxide intracellularly. Gaseous 
distention of the stomach under similar conditions 
of low blood carbon dioxide tension results in an 
augmentation of gastric acid secretory activity. The 
mechanism responsible for this increased secretory 
response to mechanical distention remains un- 
answered. Results indicate that the distention stim- 
ulus is far more effective in changing the acid se- 
cretion in the stomach than changes in the carbon 
dioxide content of the blood. (Authors' summary, 
modified) 


10325 
DeBias, D. A., 1960 


and K. E. Paschkis 
HORMONAL AND NERVOUS FACTORS IN THE 
RAT'S TOLERANCE TO REDUCED BAROMETRIC 
PRESSURE.—Jefferson Medical College, Phila- 
delphia, Pa.; issued by School of Aviation Medicine, 
Brooks Air Force Base, Tex. Report no. 60-58, 
May 1960. 9p. 


The effects of neuropharmacologic agents on the 
tolerance of adrenalectomized rats to a barometric 
pressure of 249 mm. Hg (equivalent to an altitude of 
27,800 feet) for a period of 6 hours were studied. 
Dibenamine, Antrenyl, Pendiomide ditartrate, 
Thorazine, and amphetamine did not improve the 
animals’ tolerance. The survival time of adrenal- 
ectomized-thyroidectomized rats was significantly 
increased (from 2.7 hours to 5.7 hours) by a dose of 
cortisol sodium succinate which fails to prolong sur- 
vival of the adrenalectomized animal. Some of the 
neuropharmacologic agents used have previously 
been found effective in other forms of stress. 
(Authors’ summary) 


10326 
Dejours, P., 1958 


F. Girard, Y. Labrousse, and A. Teillac 
|THE OXYGEN STIMULUS TO VENTILATION IN 
MAN ACCLIMATIZED TO ALTITUDE (3.613 
METERS)] Stimulus oxygéne de la ventilation chez 
l'Homme acclimaté & l'altitude (3,613 m) |Abstract}. 
Journal de physiologie (Paris), 50 (2): 237 .238. 
March 1958. In French. 


A study was made of the role of hypoxia in the 
stimulation of hyperventilation at high altitudes. 
The ventilatory response of three subjects to 
oxygen inhalation was determined during exposure 
to an altitude of 3,613 meters for 16 19 days. 
Oxygen administration was found to produce a 
constant decrease in ventilation throughout the 
period of acclimatization. It is concluded that 
hypoxia rather than hypocapnia is the chief stimulus 
to hyperventilation at altitude. 
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Donaldson, R. T., 1960 


E. T. Carter, C. E. Billings, and F. A. Hitchcock 
ACUTE HYPOXIA DURING RAPID DECOMPRESSION 








jus 


160 








AND EMERGENCY DESCENT IN A COMMERCIAL 
JET AIRCRAFT.— Aerospace Med., 31 (10): 
842-851. Oct. 1960. 


Ten human subjects were decompressed from 
8,500 feet cabin altitude to 36,000 feet simulated 
altitude in 25-30 seconds, and recompression took 
an additional 150 seconds. There were a total of 
35 exposures. The conditions simulated a window 
failure in a Boeing 707 series aircraft. Oxygen 
administration was varied: (1) no oxygen; (2) 
oxygen without delay at 14,000 feet ascending, which 
is the trigger point for the automatic oxygen 
system zero seconds; (3) oxygen 15 seconds after 
trigger point; and (4) oxygen 30 seconds after 
trigger point. The data, presented in graphic form, 
suggest that under these conditions acute hypoxia 
may be serious if oxygen is not immediately avail- 
able to the passenger. The oxygen mask must be 
donned within 15 seconds to avoid loss of useful 
consciousness. The observations indicate that the 
recompression emergency descent alone is not 
sufficient to avoid severe arterial desaturation. 
(Authors' summary, modified) 
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Duckworth, M. W,. le3i 
TISSUE CHANGES ACCCMPANYING ACCLIMATI- 
Z..TION TC LOW ATMOSPHERIC OXYGEN IN THE 
RAT. —— Jour. Physiol. (London), 156 (3): 603- 
610, May 1961. 

Rets were acclimatized to low oxygen contents 
(9-10) in the inspired air for 10 weeks to 10 
months. Mean hemoglobin values rose from an 
averaze 14.8 ¢./100 ml. in the controls to 22.8 

./100 ml. in the acclimatized rats, hematocrit 
values from 45.4 to 59.9% red cells. The oxygen 
consumption of the isolated resting diaphragms was 
lower in the muscle from the acclimatized rats. 
The mean cytochrome c content of the diaphragms 
was reduced from 122.2 to 8€.3 «g./g. wet 
weight. There was no alteration in the water con- 
tent of the diaphragm during acclimatization. If 
these results for the rat diaphragm are regarded 
as part of a generalized tissue response to hy- 
poxia, it is possible that the process of acclimati- 
zation involves changes at the cellular level re- 
sultins in a lowered requirement for oxygen by the 
whole animal. (Author's summary, modified) 


10329 
Dunseath, W. J.R., 1960 
F. P, Ferguson, and Dietrich C. Smith 
EFFECTS OF MODERATE DECOMPRESSION 
STRESS UPON PLASMA POTASSIUM AND 
GLUCOSE IN THE ADRENALECTOMIZED CAT.— 
Endocrinology, 66 (5): 763-768. May 1960. 


Under conditions of moderate decompression 
stress (exposure to a simulated altitude of 28,000 
ft. for 60 min.), intact cats showed a decrease in 
plasma potassium concentration from 4.42 m.eq./L. 
to 3.04 m.eq./L. and an increase in plasma glucose 
from an initial value of 94 m./100 cc to 354 
mg./100 cc. Chronically adrenalectomized cats 
(animals which were allowed a postoperative re- 
covery period of at least two weeks before being 
subjected to the experimental procedure), main- 
tained on cortisone and desoxycorticosterone ace- 
tate, exhibited, under similar conditions, a reduction 
in plasma potassium from 4.85 m.eq./L. to 3.65 
m.eq./L. and a rise in plasma glucose from 103 
mg./100 cc. to 286 mg./100 cc. No significant 





6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 10328-10332 


difference was found between the plasma potassium 
or glucose responses of the two groups. Cats in 
moderate adrenal insufficiency demonstrated simi- 
lar changes. On exposure of adrenalectomized cats 
(maintained on supportive therapy) to conditions of 
severe decompression stress (40-45,000 ft.) , how- 
ever, plasina potassium concentration rose markedly 
to almost twice the initial value, while the plasma 
glucose increased three- to fourfold. (Authors' 
abstract, modified) 


10330 
Ekberg, D. R. 1958 


RAPID DECOMPRESSION IN AIRCRAFT DURING 
HIGH SPEED FLIGHT.—Jour. Aviation Med., 
29 (8): 609-610. Aug. 1958. 


Equations stating the interrelation of physical 
factors in explosive decompression should consider 
the velocity of the aircraft as well as cabin pres- 
sure, volume, area of the orifice, and altitude. 
High-speed flight may reduce the effective cabin 
altitude during decompression, producing pulmonary 
damage which would not be expected for decompres- 
sions to ambient altitude. Because the static pres- 
sure distribution over the cockpit area of aircraft 
varies with cockpit configuration, location, velocity 
of the aircraft, and angle of attack, it is suggested 
that aviation physiologists and engineers consider 
these factors in designing aircraft. 


10331 
Ernsting, J., 1960 


J. L. Gedye, and G. J. R. McHardy 
ANOXIA SUBSEQUENT TO RAPID DECOMPRES- 
SION. —RAF Inst. of Aviation Medicine (Gt. Brit.), 
Farnborough; issued by Flying Personnel! Research 
Committee (Gt. Brit.). FPRC Report no. 1141, 
part 1, Sept. 1960. 8 p. 


The physiological and psychological effects of 
delivering oxygen at various times before and after 
rapid decompression from 8,000 to 38,000 feet were 
determined. Symptoms of decompression sickness 
arose in 3 out of the 140 exposures to 38,000 feet. 

In all three cases, the subject had undergone at least 
three similar decompressions in the previous 24 
hours. When oxygen was breathed throughout, there 
was no impairment of performance and no significant 
electroencephalographic (EEG) changes occurred. 
When oxygen was delivered two seconds after de- 
compression, there was a very significant impair- 
ment of performance for a short time and significant 
changes in the EEG. Gross impairment of psycho- 
motor activity occurred when delivery of oxygen was 
delayed for eight seconds. In many instances, the 
subject was grossly confused and on one occasion 
consciousness was lost. 


10332 
Ernsting. J., 1958 


R. E. Nagle, and D. J. Parry 
THE BOILING OF TISSUE FLUIDS AT LOW BARO- 
METRIC PRESSURES.—Jour. Physiol. (London), 
142 (2): 50P. July 14, 1958. 


When six subjects were exposed to simulated 
heights of 65.000 ft. (42 mm. Hg), pressurization was 
supplied to every pari of the body except the hands 
and feet. After 10-15 sec. of exposure, gross venous 
distension was observed as well as swelling of the 
dorsum of the hand. The swelling was maximal 
within 30-45 sec., but disappeared when pressure 
around the hand was increased beyond 47 mm. Hg 
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(absolute). When subjects were exposed to simu- 
lated heights of 40,000 ft. and one hand was exposed 
to reduced pressures (equivalent to 76,000 ft. or 25 
mm. Hg), it was demonstrated by means of radio- 
logical examination of hands that swelling was due 
to gas. There was no evidence of gross impairment 
of functions of the hand during exposure, nor was 
there evidence of a detectable abnormality in the 
hand after recompression. 


10333 
Ernsting, J., 1960 
I. D. Green, R. &. Nagle, and P. R. Wagner 
HIGH ALTITUDE PROTECTION FROM PRESSURE- 
BREATHING MASK WITH TRUNK AND LOWER 
LIMB COUNTERPRESSURE.—Aerospace Med., 31 
(1): 40-48. Jan. 1960. 
Abstracted in: Jour. Physiol. (London), 147 (2): 
47P-48P. Sept. 2, 1959. 


The protection against anoxia at 56,000 feet ai- 
forded by breathing of oxygen at 60 mm. Hg pressure 
with a mask and trunk and lower limb counterpres- 
sure were investigated. Of the five subjects exposed 
to a simulated altitude of 56,000 feet with this sys- 
tem, two collapsed within three minutes. Each of 
the remainder completed a six-minute exposure. 
This pressure breathing system cannot be relied 
upon to provide adequate protection against anoxia 
if the period of exposure exceeds 30 seconds at 
56,000 feet followed by a descent to 40,000 feet at 
10,000 feet per minute. During the test, one stress 
is associated wita the discomfort and stimulation of 
the carotid artery baroreceptors, and another is that 
of anoxia due to the use of an intrapulmonary pres- 
sure of 126 mm. Hg absolute. (Authors' summary, 
modified) 


10334 
Ernsting, J., 1960 
H. L. Roxburgh, and P. R. Wagner 

RAPID DECOMPRESSION IN THE HELMET, 
JERKIN, ANTI-G SUIT SYSTEM: A PRELIMINARY 
REPORT.—RAF Inst. of Aviation Medicine (Gt. 
Brit.), Farnborough; issued by Flying Personnel 
Research Committee (Gt. Brit.). FPRC Report no. 
1150, April 1960. 44 p. 


The effects of rapid decompression on the helmet, 
jerkin, and anti-g suit system were investigated. It 
was determined that: (1) the expiratory valve in the 
partial pressure helmet has a marked resistance to 
flow even when there is no compensating pressure; 
(2) the resistance to flow is increased due to the 
compensation to a pressure in the helmet inlet tube; 
(3) the pressure jerkin is not inflated sufficiently 
quickly to prevent full and rapid distention of the 
lungs. The pressure differential applied across the 
pressure helmet and the lungs during the decom- 
pressions investigated were a fraction of the pres- 
sure which is known to rupture the lungs. It is to be 
expected that otherwise marginal circumstances may 
become lethal as a result of the effects of the per- 
sonal equipment. The additional stress imposed by 
the personal equipment would be minimized by the 
incorporation of a relief valve on the helmet opening 
at high rates of environmental pressure change. 
Further protection may be provided by rapid infla- 
tion of the pressure jerkin during the decompres- 
sion. (Authors' conclusions, modified) 
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10335 
Erokhin, I., 1958 
and A. Tsyrulnikov 
|HUMAN PHYSIOLOGY AT HIGH ELEVATIONS] 
Fiziologiia cheloveka v usloviiakh vysokogor'ia. — 
Meditsinskii rabotnik (Moskva), 103 (1747): 4. Dec. 
26, 1958. In Russian. 


The preparation and ascent of an expedition of 
mountain climbers to Tien-Shan is described. This 
expedition provided the opportunity for extensive 
studies of the effects of high altitude on the human 
organism. Of particular interest is the exceedingly 
long stay (14 days) at an altitude above 7000 m. on 
Pobeda mountain. 


10336 
Fillios, L. C., 1961 
S. B. Andrus, and C, Naito 
CORONARY LIPID DEPOSITION DURING CHRONIC 
ANEMIA OR HIGH ALTITUDE EXPOSURE. — 
Jour. Applied Physiol., 16 (1): 103-106. Jan. 1961, 


Experimental anemia and polycythemia were 
studied in hypercholesteremic rats. The following 
results were noted: (a) chronic anemia favors a 
significant increase in endocardial and coronary 
lipid deposition; (b) rats made polycythemic by pro- 
longed exposure to simulated high altitudes also 
had a marked degree of coronary involvement but 
no apparent increase in endocardial sudanophilia; 
(c) sea-level cobalt polycythemia does not appear 
to favor an increase in coronary or endocardial 
sudanophilia, suggesting that (d) polycythemia, per 
se, does not favor an increase in lipid deposition 
at these sites. These findings suggest that tissue 
hypoxia may account for the above increases in 
coronary sudanophilia, while changes in endocardi- 
al sudanophilia appear to be related more ci y 
to the circulating cholesterol for all the groups. 
(Authors' abstract) 


10337 
Finkelstein, B., 1958 
and R. G. Pippitt 
EFFECT OF ALTITUDE AND OXYGEN UPON PRI- 
MARY TASTE PERCEPTION.—-Jour. Aviation 
Med., 29 (5): 386-391. May 1958. 


An experiment was conducted to determine the 
effect of reduced barometric pressure and oxygen 
breathing on taste perception thresholds, taste 
identification thresholds, and ability to identify the 
four primary tastes. Serial dilutions of sodium 
chloride, lactic acid, caffeine citrate, and sucrose 
were tasted by subjects at ground level and during 
oxygen breathing after 1/2 and 2 hours at a simu- 
lated altitude of 25,000 feet. Significant differences 
in taste perception and identification were observed 
between tastes and between subjects, but there was 
no significant effect of altitude or oxygen breathing. 
Thirty-one errors in taste identification were made 
out of 240 responses, indicating that a random selec- 
tion of subjects is inadequate for the evaluation of 
taste identities in food. It is concluded that differ- 
ences in the acceptability of food in the air and on 
the ground are not due to differences in taste. 
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Frantisek, V. 1930 
AIR EMBOLISM OF THE PULMONARY AND SYS- 
TEMIC CIRCULATION FOLLOWING THE INJURY 
ON THE ALTITUDE [sic] (A CASE REPORT). — 








[- 


Weal, hed 








Rivista di medicina aeronautica e spaziale (Roma), 
23 (4): 484-488. Oct.-Dec. 1960. In English. 


A case is reported of a fatal injury incurred 
during a sharp airplane maneuver whereby the 
canopy became loose at high altitude hitting the 
pilot's neck and head from front to right. Post- 
mortem examination revealed a fracture at the 
base of the cranium, massive formation of air em- 
boli in the heart and in the pulmonary and system- 
ic circulation, along with traumatic emphysema with 
focal pulmonary hemorrhage and mediastinal em- 
physema. Mention is made of the etiological role 
of explosive decompression in air embolism. 


10339 

Frazer, T. M. 1960 
RAPID DECOMPRESSION.—Skyways, 19 (4): 24-26, 
63-64. April 1960. 


The importance to commercial aviation of the 
problem of rapid decompression, its causes (in- 
cluding failure or puncture of the aircraft structure 
and failure of the pressurization system), and its 
possible physiological effects (including physical 
injury, e.g., from flying objects), dysbarism, lung 
damage, stomach discomfort, and hypoxia, are 
briefly reviewed. The most effective course of 
action now possible in response to rapid decompres- 
sion at high altitudes is considered to be rapid 
descent to 10,000 ft. by a pilot trained and equipped 
for such emergencies. 


10340 
Frehn, J. L., 1961 
and A. Anthony 
RESPIRATION OF LIVER SLICES FROM NORMAL 
AND ALTITUDE-ACCLIMATIZED RATS. —— Amer. 
Jour. Physiol., 200 (3): 527-529. March 1961. 


Analyses were made of the respiratory rates of 
liver tissue slices from normal rats and from rats 
continuously exposed to simulated altitudes of 
21,000 ft. for periods varying from 1 to 56 days. 
Seventy-one rats were used. Oxygen uptake was 
measured in 100%, 20% and 1% oxygen. There was 
no difference in tissue respiration between the 
control and experimental animals, either with no 
added substrate or with glucose or succinate as 
added substrates. It was concluded from these data 
that alterations in cellular respiration do not con- 
stitute an important feature of altitude acclimatiza- 
tion, (Authors' abstract) 


10341 

Fromm, u. H. 1900 
AN UNSUSUAL CASE OF HEMIANCPIA FROM 
CEREBRAL ANOXIA AT HIGH ALTITUDES. —— 
Amer. Jour. Ophthalmol., 50 (4) 658-660. Oct. 1960. 


A Naval officer who had undergone vigorous 
training for three weeks at an altitude of 6,000 
feet experienced blurring of vision, extreme fatigue. 
and a sensation of finger coldness during a march 
on sxis to a height of 9,000 feet. The disturbance 
was diagnosed as a case of right homonymous 
hemianopsia caused by infarct of the left calcarine 
cortex due to anoxia, Electroencephalographic exam - 
ination showed a generalized slowness and depres- 
sion of cortical activity, which was present, along 
with the visual disturbance, as much as seven 
months later. It is suggested that the vulnerability 
of the body at high altitude is increased during the 
third week of acclimatization, when the original 


6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 





10339-10344 


response to the stress of altitude provoes sym 
pathetic discharge to restore homeostasis. 


10342 

Gabl, F. 13 ‘3 
(IRON METABOLISM IN THE MOUNTAIN CLI- 
MATE] Zum Eisenstoffwechsel in H6henklina. —— 
Wiener Zeitschrift fiir innere Medizin (Wien/Inns- 
bruck), 42 (6): 293-296. June 1961. In German. 


Iron metabolism was investigated in 22 male 
students who, after a few months stay at Innsbruck 
(530 m. above sea level), participated in a ski tour 
to Obergurgl (2000 m. above sea level). Values for 
hemoglobin, bilirubin, fasting serum iron, and se- 
rum iron after peroral iron stress were deter- 
mined at Innsbruck and every two days thereafter. 
The serum iron level increased significantly on the 
second day at Obergurgl parallel to the increase of 
bilirubin. Then it decreased to below normal values 
at the end of the first week. The serum iron level 
rose once more at the end of the second week un- 
til it reached values above normal at the begin- 
ning of the third week. Normalization tendencies 
appeared only at the end of the third week. Addi- 
tional stress in forin of a tour to Wildspitz under- 
taken by 14 of the subjects was reflected in higher 
values on all measures. These results are related 
to increased erythropoiesis and iron metabolism in 
response to altitude stress probably mediated by a 
humoral substance. 


10343 
Gell, C. F., 1958 
W. M. Hall, and F. K. Mostofi 

PATHOLOGIC EVALUATION OF EXPLOSIVE DE- 
COMPRESSION TO 65,000 FEET: GROSS AND 
MICROSCOPIC STUDY OF RATS FIXED AT ALTI- 
TUDE. —Jour. Aviation Med., 29 (1): 15-26. 
Jan. 1958. 


A gross and microscopic evaluation was made of 
the pathological effects on rats of decompression 
to a simulated altitude of 65,000 feet in 8-12 milli- 
seconds. The rats were dissected and fixed in 
formalin at 65,000 feet, without recompression. 
Extensive histopathologic and traumatic changes 
were observed which were apparently due to the 
rapid accumulation of gases by dissolution from 
tissues, and by the expansion of gross gas. Among 
the gross injuries demonstrated were emphysema, 
congestion of brain sinuses, diaphragmatic rupture, 
and tearing of the kidneys from their attachment. 
Other damage included subpleural blebs, ruptured 
alveoli, emphysema of the tracheal submucosa and 
chest wall, rupturing and fragmentation of the 
myocardium, and cerebral hemorrhage with 
pyknosis of the ganglion cells. It is concluded that 
the most probable causes of death were acute 
cardiac dilatation, the ram effect of expanding 
gross gases with vapothorax, multiple hemorrhages, 
and the breakdown of tissues of vital organs. 


10344 

Glenn, W. G. 1959 
PRELIMINARY STUDY OF HUMAN SERA IN 
SUBJECTS EXPOSED TO SIMULATED ALTITUDE. — 
Aerospace Med., 30 (8): 576-579. Aug. 1959. 


Disproportionate changes in the concentration of 
substances associated with homologous albumin 
precipitin reactions were found in repeated serum 
samples from two men constantly exposed for eight 
days to simulated altitudes from 10.000 to 17.000 
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feet. The concentration changes of the albumin 
components were not in the same direction or of 
the same magnitude for the chamber partners. One 
subject showed changes in globulin level and certain 
carbohydrate-protein factors (glycoproteins, 
namely. mucoprotein and C-reactive protein). 

The serum samples obtained before and 14 days 
after the injection of human serum albumin tagged 
with iodine-131 indicated that this substance is 
antigenic in the homologous species. The possibil- 
ity exists that the exposure to altitude increases 


the sensitivity of the subjects to a usually compatible 


albumin. (Author's summary) 
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Glenn, W.G. 1959 
SUMMARY OF IMMUNOCHEMICAL ANALYSES 
ON SERA FROM HUMANS EXPOSED IN A SIMU- 
LATED ALTITUDE CHAMBER.—In: Bio- 
astronautics—advances in research, p. 106-109. 
School of Aviation Medicine, Randolph Air Force 
Base, Tex. [Unnumbered] Report, March 1959. 

AD 226 473 


Analyses of 13 blood serum samples from two 
subjects were done: of the samples. six were taken 
during an 8-day confinement at simulated altitudes 
of 10,000 to 50,000 feet. The samples were 
analyzed for total protein concentrations, albumin- 
globulin ratios, and the balance between propor- 
tions of several serum components. Neither the 
total protein nor the albumin-globulin ratios were 
sufficiently different statistically to warrant further 
consideration, but there were significant increases 
and decreases in one or both albumin fractions 
during exposure to altitude. The changes did not 
parallel changes in chamber conditions and often 
were in opposite directions for the chamber 
partner. One subject, the older of the two, showed 
significant changes in mucoprotein beginning on the 
second exposure day, as well as evidence of an 
abnormal protein associated with inflammatory 
conditions (C-reactive protein). 


10346 
Gold, A. J., 1960 
J.Q. Barry, and F, P. Ferguson 
EARLY EFFECT OF MODERATE ALTITUDE 
STRESS ON PLASMA POTASSIUM IN THE DOG.— 
Jour. Applied Physiol., 15 (1): 37-39. Jan. 1960. 


Exposure of dogs to a simulated altitude of 
30,000 feet for 30 minutes resulted in marked 
respiratory alkalosis and hypokalemia. The data 
failed to demonstrate, however, the appearance of 
the early transient hyperkalemic response which 
has been observed in human beings in the early 
moments of hyperventilation. Blood pH rose from 
an initial level of 7.46 to 7.71 after 3 1/2 minutes 
of exposure to altitude. At 30 minutes it had de- 
clined slightly from this maximal level to 7.63, 
suggesting the development of partial compensation 
to respiratory alkalosis. The results also indicated 
a temporal potassium-glucose relationship, po- 
tassium decreasing and glucose increasing simul- 
taneously during exposure to altitude. (Authors' 
abstract) 
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Gold, A. J., 1961 
J. Q. Barry, and F. P. Ferguson 
RELATION OF RESPIRATORY ALKALOSIS TO HY- 
POKALEMIA IN ANESTHETIZED DOGS DURING 
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ALTITUDE STRESS. —— Jour. Applied Physiol., 
16 (5): 837-838. Sept. 1961. 


Anesthetized dogs-were placed in a decompres- 
sion chamber and subjected to a simulated altitude 
of 30,000 feet for 30 minutes. In one series of 14 
experiments in which animals breathed room air, 
the mean plasma K+ concentration declined from 
3.9 to 3.4 mEq/liter after 30 minutes. Respiratory 
alkalosis was demonstrated by a marked rise in 
blood pH (from 7.37 to 7.56) and fall in pCO9 
(from 40 to 23 mm. Hg) which appeared after 5 
minutes. In a second series of-15 experiments in 
which dogs breathed a gas mixture containing 20% 
CO2 (partial pressure=45 mm. Hg at 30,000 ft.), 
21% Og, and 59% No, respiratory alkalosis was ef- 
fectively prevented and the characteristic hypo- 
kalemia failed to occur. It appears that potassium 
ions leave the plasma and enter the tissues as a 
secondary response to, alkalosis. (Authors' ab- 
stract, modified) 


10348 
Grognot, P., 1958 


and R. Senelar 
[EXPERIMENTAL STUDY OF VASCULAR LESIONS 
DURING EXPLOSIVE DECOMPRESSION IN THE 
DOG] Etude expérimentale des lésions vasculaires 
lors de décompressions explosives chez le chien.— 
Médecine aéronautique (Paris), 13 (1): 49-58. 1958. 
In French, with English summary (p. 58). 

Unanesthetized dogs were exposed to sudden 
(3/100 sec.) decompressions at an initial-to-final- 
pressure ratio of 3.1. The blood vessels were 
examined macroscopically by means of a special 
technique (injection of a gelatinous solution, fixa- 
tion of the tissue, sectioning, and radiography). 
Histological lesions were found to be much slighter 
than those observed earlier in guinea pigs exposed 
to identical decompression. The walls of thin 
venules of the pulmonary parenchyma were found 
to be torn, while arterial and arteriolar vessels 
remained intact. In spite of the minuteness of the 
vascular ruptures and of the hemorrhages, the 
effects of explosive decompression are not harm- 
less. There is ample evidence to the effect that 
repeated explosive decompressions, which by 
themselves remain without consequences, can 
result in relatively important lesions through 
sudden instantaneous rupture of numerous vessels 
weakened by preceding decompressions. 


10349 
Hale, F.C., 1958 


R. A. Westland, and C. L. Taylor 
BAROMETRIC AND VAPOR PRESSURE INFLU- 
ENCES ON INSENSIBLE WEIGHT LOSS.—Jour. 
Applied Physiol., 12 (1): 20-28. Jan. 1958. 


The relation of insensible weight loss to baromet- 
ric and vapor pressure was studied in three nude 
subjects exposed to barometric pressures of 760, 
506, and 253 mm. Hg with water vapor pressures of 
6, 16, and 26 mm. Hg. Ambient temperature was 
kept constant at 28° C., and air movement was con- 
trolled at measured low levels. Sweating did not 
occur under these conditions, and the subjects 
breathed an oxygen-rich atmosphere at all baromet- 
ric pressures. Analysis of the experimental data 
revealed an inverse dependence of total body weight 
loss on both water vapor and barometric pressure. 
Calculated skin insensible weight loss was also in- 
versely dependent on barometric pressure, but was 
not clearly related to vapor pressure. 
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6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 


10350 
Hale, H. B.. 1958 
and R. B. Mefferd 
A FACTORIAL STUDY OF ENVIRONMENTALLY 
INDUCED METABOLIC CHANGES IN RATS.—Uni- 
versity of Texas, Austin; issued by School of Avia- 
tion Medicine, Randolph Air Force Base, Texas. 
Report no. 58-54, Feb. 1958. 16 p. 
Essentially the same published in: Amer. Jour. 
Physiol., 194 (3): 469-475. Sept. 1958. 


Metabolic effects of chronic exposure to combina- 
tions of adverse environmental influences were 
studied in 180 rats. During exposures lasting 12 
weeks, rats were subjected to the barometric pres- 
sure equivalent to 18,000 feet altitude at tempera- 
tures ranging from 5 to 34°C. Controls at the vari- 
ous temperatures were held at ground level (700 feet 
above sea level). Biweekly observations showed that 
metabolic functions (water, electrolyte, and nitrogen) 
were influenced primarily by the thermal factors, 
but altitude effects could also be distinguished. Ob- 
servations are reported for survival, body weight 
change. water and food intake, urine volume, and the 
urinary excretion of sodium, potassium, phosphate, 
magnesium, calcium, urea, uric acid, creatinine, 
taurine, and ten amino acids. (Authors' summary) 


10351 
Hale, H. B.. 1958 
and R. B. Mefferd 
METABOLIC RESPONSES TO THERMAL STRESS- 
ORS OF ALTITUDE-ACCLIMATED RATS.—Amer. 
Jour. Physiol., 195 (3): 739-743. Dec. 1958. 


A study was made of the urinary response of rats 
acclimated for 3 months to an altitude of 18,000 feet 
at neutral temperature to a 24-hour fasting period of 
exposure to temperatures of 3°, 24 . or 35 C. at 
ground level. Descent from altitude resulted in de- 
creases in fasting weight loss, urinary sodium, tau- 


rine, and the sodium/potassium, calcium, phosphorus, 


and uric acid/creatinine ratios, and in increases in 
water intake, urine volume, the urine/water and 
magnesium/calcium ratios, phosphate, creatinine, 
creatine, glycine, tyrosine. arginine, and the total 
a-amino acids. Cold exposure produced lower val- 
ues relative to ground level-acclimated rats for 
fasting weight loss, sodium, potassium, calcium, 
magnesium, the calcium/phosphorus ratio, urea, 
uric acid, the uric acid/creatinine ratio, creatine, 
taurine, a-alanine, serine, threonine, valine plus 
methionine, tyrosine, arginine, and the total a-amino 
acids, and increased values for urine volume, phos- 
phate, and the magnesium/calcium ratio. In heat, 
altitude-acclimated rats had lower fasting weight 
losses, sodium, potassium, calcium/phosphorus, and 
uric acid/creatine ratios, sodium, urea, uric acid, 
taurine, threonine, and arginine, and higher values 
for the magnesium/calcium ratio, phosphate, crea- 
tine, a-alanine, tyrosine, histidine, and the total 
a-amino acids. The elevation of urinary phosphate 
after descent from altitude suggests a higher meta- 
bolic cost and higher heat production at all temper- 
atures, while the nonresponsiveness of the uric acid 
creatinine ratio to temperature changes indicates an 
increased resistance to stress. 


10352 
Harris, W. E., . 1958 
and J. D. Fulton 
THE EFFECT OF EXPOSURE TO SIMULATED 
HIGH ALTITUDES ON ANAPHYLAXIS.—School of 
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Aviation Medicine, Randolph Air Force Base, Texas. 
Report no. 58-42, Jan. 1958. 5p. 


A study was made of the way acute and prolonged 
exposure to simulated high altitude affects anaphyl- 
axis in mice. Mortality at 15 minutes and at 4 hours 
after challenge was found to be higher in groups of 
mice exposed to 20,000 feet altitude than in compa- 
rable groups treated at ground level. Hematocrit 
change in anaphylactic mice exposed to 20,000 feet 
did not differ significantly from that in mice treated 
at ground level. In mice maintained at 15,000 feet 
simulated altitude for 15 days, neither hematocrit 
change nor mortality following challenge was signifi- 
cantly different from that of mice treated at ground 
level. (Authors' summary) 


10353 
Hellriegel, K, ©, 1960 


[THORACIC SURGERY AT HIGH ALTITUDE] La 
ciruzia tordcica en las grandes alturas. —— Re- 
vista de la Asociacién médica de la provincia de 
Yauli (La Oroya), 5 (1-4): 26-53. Jan. -Dec, 1900. 
In Spanish, 

A review is presented of 315 cases of thoracic 
surgery performed on persons living at high alti- 
tude (Cerro de Pasco, Peru, 4,400 meters) from 
August 1952 to February 1960. The majority of 
cases consisted of pulmonary hydatidosis, tubercu- 
losis, bronchitis, pulmonary abscess, and tumors. 
Mention is made of the high incidence of persist- 
ent ductus arteriosus observed at high altitude. 
Surgical and post-operative results at altitude com- 
pare favorably with cases at sea level. (21 refer- 
ences) 


10354 
Hershgold, E. J., 1959 


and M. B. Riley 
DIET INDUCED VARIATIONS IN TOLERANCE TO 
ALTITUDE HYPOXIA IN THE MOUSE.—Proc. Soc. 
Exper. Biol. and Med., 100 (4): 831-834. April 1959. 


Mice fed large amounts of carbohydrate prior to 
exposure to altitude hypoxia survive at least five 
times longer than fasting animals and significantly 
longer than animals fed their normal diet. When fed 
lipids of varying saturations while fasting, their tol- 
erance is the same as that in the fasting state alone. 
Large amounts of fat added to the diet failed to de- 
crease survival. These results demonstrate a salu- 
tatory effect of carbohydrates on tolerance to hypoxia 
They show as well the inability of lipids to alone pro- 
mote survival. Possible mechanisms for the protec- 
tion provided by carbohydrates are discussed. 
(Authors' summary) 


10355 
Highman, B., 1961 


and P. D. Altland 
SERUM ENZYME CHANGES IN DOGS EXPOSED 
REPEATEDLY TO SEVERE ALTITUDE HYPOXIA. 
— Amer. Jour. Physiol., 201 (4): 603-606. 
Oct. 1961. 


Dogs exposed to a simulated altitude of 32,000 
feet for 4 hours five times weekly for 7 weeks had 
serum glutamic oxalacetic transaminase and serum 
lactic dehydrogenase values that showed a gradual 
increase during the 7 weeks, while serum glutamic 
pyruvic transaminase values stabilized by the 2nd 
week at slightly above initial normal values. Serum 
alkaline phosphatase and serum aldolase values 
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stabilized after the 3rd week at two to three times 
the initial values. After cessation of exposures, 
values dropped sharply during the first 2 weeks 
and slowly approached normal values at the end of 
6 weeks. A subsequent single 4-hour exposure to 
32,000 feet evoked the usual transient sharp rise in 
serum enzyme values, but not the typical hyper- 
glycemic response. Minor residual lesions attribut- 
able to the repeated exposures may account in part 
for the slow restoration of normal values after 
cessation of exposures. (Authors' abstract, modi- 
fied) 
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PORT OF THREE CASES.—Jour. Aviation Med., 29 
(2): 91-96. Feb. 1958. 


Three cases exhibiting varying degrees of vaso- 
motor and neurological collapse in response to rapid 
decompression are reported. One patient experi- 
enced upper abdominal pain, sudden alteration in the 
respiratory pattern, and syncope; another chest pain, 
apnea, loss of consciousness, and evidence of acute | 
focal neurologic involvement; and the third chest 
pain, disruption of normal respiration, pneumomedi- 
astinum, pneumothorax, and cervical emphysema. 
The gradient of severity of symptoms suggests a 


qualitative relationship to the intrapulmonary pres- 


10356 sure sustained. 
Hock, R. J. 1961 
EFFECT OF ALTITUDE ON ENDURANCE RUNNING 10359 
OF PEROMYSCUS MANICULATUS.—Jour. Applied Hori, H., 1960 





Physiol., 16 (3): 435-438. May 1961. 


A subspecies of deer mouse (Peromyscus manicu- 
latus) is distributed from the floor of Death Valley to 
the tops of California's highest peaks. Endurance 
studies were made at the Owens Valley (4,000 ft.) and 
(12,470 ft.) Laboratories of the White Mountain Re- 
search Station on local mouse populations. Mice ran 
on a treadmill at a speed of 40 m./min. and an incli- 
nation of 50% (22.5 degrees). Studies were made in 
February and March, so all animals used were adults. 
The mean of 25 performances by valley mice was 
15.8 min.; the mean of 22 performances by mountain 
mice was 7.5 min. The chief factor of difference be- 
tween the two groups is in the reduced pO@ of the 
mountain environment and consequent hypoxia at this 
altitude. However, customary ambient temperatures 
are quite different, although room temperatures in 
which the animals were kept were similar. Although 
there is a possible differential effect of the same am- 
bient temperature on the two mice populations, it was 
not discernible within each population except possibly 
in those trials run at over 20° C. (Author's abstract, 
modified) 


10357 

Hook, O. 1958 
DYSBARISM MANIFESTED BY ANTERIOR SPINAL 
ARTERY SYNDROME: FURTHER REPORT OF A 
CASE WITH RECOVERY.—Jour. Aviation Med., 29 
(7): 540-543. July 1958. 


A report is given of the history and follow-up 
studies of a case of quadriplegia occurring in a pilot 
as a result of a decompression chamber test. The 
patient developed para-esthesias in the arms and 
hands shortly before reaching a simulated altitude of 
40,000 feet. Total paralysis of the legs and partial 
paralysis of the arms and abdomen developed during 
the first half-hour after descent. Neurologic exam- 
ination revealed a symptomatology suggesting the 
anterior spinal artery syndrome. Complications oc- 
curring in the next several months included develop- 
ment of a temperature of 100-101° F., deep venous 
thrombosis, slight normochromic sideropenic anemia, 
and moderate leukocytosis. The patient received ac- 
tive physiotherapy, was able to walk within 8 months, 
and returned to flying duty in 2 years. A follow-up 
examination revealed spasticity and slight weakness 
in both legs. A pathogenic explanation for the inci- 
dent is suggested on the basis of spinal vascular 
spasm induced by gas embolism. 


10358 
Holmstrom, F. M. G. 1958 
COLLAPSE DURING RAPID DECOMPRESSION: RE- 


A. Nagasawa, H. Kansaku, and Y. Kurihara 
(A STUDY OF THE MENTAL FUNCTION DURING 
STRESS OF LOW ATMOSPHERIC PRESSURE. I. 
ESPECIALLY, ON THE RESULTS OF THE MAZE 
LEARNING, FIGURE-GROUND REVERSION AND 
BLOCKING TESTS). —— Koku igaku jikkentai 
hokoku [Report of the Aero Medical Experimental 
Group] (Japan), no. 32, March 1, 1960. 25 p. In 
Japanese, with English summary. 

Five subjects were observed at altitudes of 2000, 
3000, and -4000 meters in tests of maze learning, 
figure-ground reversal, and color naming blocking. 
As altitude increased, the subjects’ ability to solve | 
the mazes decreased, figure-ground reversal in- | 
clined toward the dominant side, and frequency of 
blocking and oversight tended to increase. At alti- 
tudes of 3000 to 4000 m. these stress effects be- 
came very evident along with other altitude phenom- | 
ena such as dulling of memory, fatigue, anxiety, 
etc. 





10360 
Hudock, A. E., 


1961 
and L. J. Berry 

COMPARISON OF GLYCOGENESIS AND GLYCO- 

NEOGENESIS IN ALTITUDE-EXPOSED AND 

NORMAL MICE.—Bryn Mawr College, Pa.; issued 

by School of Aerospace Medicine, Brooks Air 

Force Base, Tex. Report no. 61-44, June 1961. 8 p. 


A comparison is made in the glycogen levels of 
normal mice, of mice continuously exposed to a 
simulated altitude of 20,000 feet for 3 to 6 weeks 
with and without daily injection of 1 mg. of corti- 
sone, and of adrenalectomized mice. When glucose, 
sodium pyruvate, or monosodium glutamate is in- 
jected into normal mice and into altitude-exposed 
mice not given the hormone, acclimatized animals 
have significantly less glycogen in tissues than do 
normal mice. Adrenalectomized mice, compared 
to altitude-exposed mice, have signficantly higher 
glycogen values under fed and fasted conditions and 
following glucose injections, except that liver glyco- 
gen in fed, adrenalectomized mice is significantly 
lower than that in acclimatized animals. Cortisone- 
treated, altitude-exposed mice also have higher 
glycogen values than acclimatized control mice 
have. Absorption of glucose from the peritoneal 
cavity is slower than from the digestive tract, in 
both normal and altitude-exposed mice. The latter 
animals absorb glucose from the peritoneum more 
slowly than do normal mice. Cortisone-treated, 
altitude-exposed animals have a higher rate of 
glucose absorption from the peritoneal cavity than 
do either normal or acclimatized animals not given 
hormone. (Authors' abstract) 
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10361 
Hultgren, H. [N.}, 1°60 
and W. Spickard 
MEDICAL EXPERIENCES IN PERU.—Stanford 
Med. Bull. 18 (2): 76-95. May 1960. 


The material for this discussion of the physiology 
and pathology of altitude acclimatization was gath- 
ered during a trip to Peru by personal observation, 
discussions with hospital staff members, and by 
examination of clinical records. The geography, 
medical education, research programs, and clinical 
facilities of the country are briefly described. Med- 
ical conditions discussed include: (1) acute mountain 
sickness suffered by unadapted individuals at high 
altitude and by acclimatized people returning from 
trips to low altitudes; (2) chronic mountain sickness, 
which is probably a hypoventilation syndrome; (3) 
blood pressure changes observed in unacclimatized 
individuals arriving at high altitudes, suggesting 
transient peripheral vasoconstriction; (4) acute 
pulmonary edema, sometimes seen in acute mountain 
sickness; and (5) severe altitude disease among 
burros, horses, cattle, newborn pigs (enlargement 
of the right ventricle and hepatomegaly), and lambs 
(hydropericardium). The physical and physiological 
characteristics of altitude-acclimatized men are 
briefly described, including short stature, large 
chests. large lung volume, possible right ventricular 
hypertrophy demonstrated in some cases by electro- 





cardiographic examination, pulmonary hypertension, 
a high incidence of patent ductus arteriosus and 
gallstones, a rarity of coronary disease, athero- 
sclerosis, diabetes. and hypertension, increased 
tissue vascularity, and decreased blood fibrinogen 


10362 

Hurtado, A. 1960 
SOME CLINICAL ASPECTS OF LIFE AT HIGH 
ALTITUDES. — Ann. Internal Med., 53 (2): 247- 
258. Aug. 1960. 
A discussion of functional and organic changes 
in subjects acclimatized for long periods to high 
altitude is presented from observations made chief- 
ly in the Peruvian Andes at an altitude of 14,900 
feet. Alterations observed in healthy people living 
permanently at high altitude include electrocardio- 
graphic indications of right ventricular hypertro- 
phy and moderate pulmonary hypertension associ- 
ated with low peripheral blood pressure, normal 
cardiac output, and increased lung blood volume. 
Of interest is the syndrome associated with loss 
of tolerance to the low-pressure environment, or 
“chronic mountain sickness". The varied symp- 
toms indicating a loss of acclimatization include 
a considerable increase in circulating blood volume 
due to an elevated cell component, a decrease in 
plasma volume, erythropoietic hyperactivity, 
marked right heart hypertrophy, elevated cardiac 
output, accentuated pulmonary hypertension and 
low peripheral blood pressure, increased blood 
hypoxia, absence of the hyperventilation observed 
in normal acclimatized subjects, and decreased 
sensitivity of the respiratory center to CO, stimv- 
lation. Other clinical observations of altitude-accli- 
matized subjects include the occasional occurrence 
of acute pulmonary edema in residents returning 
to high altitude after living at sea level for sever- 
al days, an extremely low incidence of hyperten- 
sion and symptoms of cardiovascular sclerosis, 
and a higher incidence of patent ductus arteriosus, 
peptic ulcer, and liver disease, 
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10363 
Hurtado, A., 1960 
and R, T, Clark 

PARAMETERS OF HUMAN ADAPTATION TO AL- 
TITUDE. —— In: Physics and Medicine of the At- 
mosphere and Space, p. 352-369. Ed. by O. O. 
Benson and H, Strughold. New York: John Wiley 
and Sons, 1960. 


Historical and experimental data demonstrate the 
high degree of adaptation of Peruvian natives to 
high-altitude (14,900 ft.), low-barometric-pressure 
(446 mm. Hg) environments. The fundamental na- 
ture of this adaptation is discussed under two as- 
pects: (1) adaptive mechanisms that result in an 
economy in the drop of the pOo gradient from in- 
spired air to capillary and venous blood, and (2) 
compensatory processes at tissue level. Mecha- 
nisms under (1) include (a) hyperventilation; (b) in- 
creased sensitivity of the respiratory center to 
COyg stimulation; (c) increased residual and mid- 
capacity air volumes of the lungs and a dilatation 
of the pulmonary capillaries in the alveolar walls; 
(d) hypoxic stimulation of polycythemia through an 
increase in erythropoietic activity; (e) the diffusion 
of oxygen from the blood to the tissues at an oxy- 
gen tension on the arterial side (corresponding to 
the descending part of the oxygen dissociation 
curve); and (f) changes in the capacity for gas 
transport and the acid-base balance of the circulat- 
ing blood. As demonstrated in animals, adaptive 
mechanisms in the tissues may include: increased 
distribution and numbers of capillaries, an in- 
crease in the myoglobin (which acts as a storage 
for oxygen or as a Catalyst in the oxidative proc- 
ess), and an increase in the accumulated levels of 
energy-rich phosphates and adenosine triphospha- 
tase activity. The results of experiments with pre- 
viously untrained, sea level residents showed that 
the physiological reserves of such subjects were 
improved and their ability to tolerate emergency 
procedures of high altitude was increased after 
only six weeks of altitude adaptation. 


10364 
Il'chevich, N. V., 1961 
and M, A, Kondratovich 

[EFFECT OF MOUNTAIN CLIMATE ON THE CAR- 
DIOVASCULAR SYSTEM] Pro vplyv vysokohirnoho 
klimatu na sertsevo-sudynnu systemu. —— Fiziolo- 
gichnyi zhurnal (Kyiv), 7 (5): 626-631. Sept.-Oct. 
1961. In Ukrainian, with English summary (p. 630- 
631). 

Three dogs with hepatic hypertension, two dogs 
with experimental coronary insufficiency, and one 
control doy were investigated in laboratory condi- 
tions at ‘.iev and at various altitudes on Mt. El- 
brus. At 2000 m. above sea level the blood pres- 
sure rose by 10 mm, Hg in one doy with hepatic 
hypertension; the sinus reflex was reduced slightly 
in all animals. At 3200-3900 m., altitude the blood 
pressure fell by 25-40 mm. Hg and the sinus re- 
flex was augmented in the three dogs with hepatic 
hypertension, In the two dogs with coronary insuf- 
ficiency the blood pressure remained unchanged or 
exhibited a slight rise with increasing altitude. In 
the control the blood pressure rose considerably 
at higher altitudes after a slight fall at 2000 m. Up- 
on descent to 2000 m,. the blood pressure returned 
to initial levels in all animals. The heart rate in- 
creased in all until it culminated in acute tachy- 
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cardia at 3900 m. altitude. (Authors' summary, 
modified) 


10365 


Jones, G. Melvill 1958 
PRESSURE CHANGES IN THE MIDDLE EAR AFTER 
FLIGHT.—RAF Inst. of Aviation Medicine (Gt. 
Brit.), Farnborough; issued by Flying Personnel Re- 
search Committee (Gt. Brit.). Report no. FPRC 
1059, Nov. 1958. [16] p. AD 216 080 


Middle ear pressure changes were measured after 
simulated flights in a decompression chamber, dur- 
ing which gas mixtures from 100% to 10% oxygen 
were introduced into the middle ear by breathing. 
The results show that when the eustachian tube re- 
mains closed after flight the middle ear pressure 
systematically falls in a manner depending largely 
upon the oxygen content of gas inhaled during a given 
‘flight’. The effect after ‘flights’ breathing pure oxy- 
gen was roughly twice the magnitude of that after sim- 
ilar flights breathing through an ‘air-mix' regulator. 
It is concluded that potential clinical hazards of 
delayed barotrauma and localized collapse of the 
lungs due to rapid absorption of oxygen in a tempo- 
rarily isolated region may be reduced substantially 
by breathing 'air-mix' in place of 100% oxygen. (Au- 
thor's summary, modified) 


10366 
Jones, G. Melvill 


1959 
PRESSURE CHANGES IN THE MIDDLE EAR AFTER 
SIMULATED FLIGHTS IN A DECOMPRESSION 
CHAMBER [Abstract].—Jour. Physiol. (London), 
147 (2): 43P-44P. Sept. 2, 1959. 

Pressure changes in the middle ear were exam- 
ined in three subjects after simulated flights in a 
decompression chamber during which the composi- 
tion of middle ear gas was altered by breathing 
known gas mixtures during "descent". Immediately 
after final descent, and thereafter at about 5-hour 
intervals until approximate attainment of equilib- 
rium, the rates of fall in middle ear pressure were 
determined over one-hour periods of observation. 
Air entry through the pharyngo-tympanic tube was 
prohibited during, but freely permitted between, the 
observation periods. The rates of fall of pressure 
during each period examined were plotted against 
time elapsed, and the areas under these curves were 
found to bear a linear relation to the Og content of 
gas breathed during descent. Since these areas can 
be shown to be directly related to the net absorption 
of gas across the enclosing surface, it is concluded 
that absorption of oxygen is the primary cause of the 
pressure changes which occur after flight. The re- 
sults indicate that Og continues to be absorbed until 
its partial pressure has fallen to approximately 65 
mm. Hg, which suggests that this is the normal equi- 
librium value in the middle ear. (Quoted in part) 


10367 


Kellen, J. 1959 
EFFECT OF ALTITUDE ON LEUKAEMIA.—Lan- 
cet (London), 1959, vol. 1 (7077): 836. April 18, 
1959. 


A deterioration in the general condition of 17 out 
of 21 patients suffering from myeloid leukemia was 
observed when the patients were exposed for 10 to 14 
days to altitudes of 1000 meters. The abrupt change 
of about 800 m. from their former environment at 200 
m., or less, above sea level constituted an intense 
stress with a concomitant increase in excretion of 
neutral 17-ketosteroids. At the higher altitude, a 
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slight hypoxia and a need to adapt to barometric 
change, followed by increased glucocorticoid pro- 
duction, served to stimulate the bone marrow. This 
stimulation, beneficial in different anemias, appears 
to be definitely dangerous to patients with myeloid 
leukemia. 


10368 
Kenter, H., 


1961 
and G. Marcou 

[DISTURBANCES OF IMPULSE FORMATION IN 
THE ANIMAL ECG BEFORE AND AFTER ACCLI- 
MATIZATION TO ALTITUDE] Reizbildungsstérungen 
tm Tier-EKG vor und nach Héhengewohnung. — 
Zeitschrift fiir die gesamte innere Medizin (Leip- 
zig), 16 (10): 411-414. May 15, 1961. in German, 


Disturbances in heart function during hypoxia 
were registered on an electrocardiograph for 14 
guinea pigs before and after altitude acclimatiza- 
tion in a Knipping-spirometer. After 18 days of adap- 
tation to altitude disturbances in heart function 
were elicited at considerably higher simulated al- 
titudes than before acclimatization. 


10369 
Kolder, H. 


1958 
EXPLOSIVE RECOMPRESSION. —Jour. Aviation 
Med., 29 (9): 690-695. Sept. 1958. 


Experiments were conducted to investigate the 
mechanical effects of explosive recompression in 
rats. Animals were decompressed to varying pres- 
sure levels in 1-2 seconds, and immediately recom- 
pressed in 1 to 16 milliseconds to pressures up to 
12 atmospheres. Deaths occurring within 24 hours 
after recompression were found to be increased 
with decreases in recompression time and increases 
in the difference between initial and final pressures. 
With 1-millisecond recompressions, the death rate 
was 1% with a 2.3 ratio of final to initial pressure, 
and 99% with a ratio of 4.4. Recompression pro- 
duced a transient decrease in thorax volume, brady- 
cardia, electrocardiographic indications of arterial 
air embolism, and tonic and clonic spasms. Path- 
ologic study revealed lung hemorrhage and edema, 
intestinal hemorrhage, and rupture of the dia- 
phragmatic surface of the liver. Some protection 
was provided by artificial pneumothorax, survival 
increasing with increases in pleural air volume. It 
is concluded that the effects of explosive decompres- 
sion are dependent on the ratio of initial and final 
pressures (volume changes in air-containing organs) 
rather than on the pressure difference. 


10370 
Kornaszewski, W. 


1961 
[PIEZO- AND PLETHYSMOGRAPHIC EXAMINA- 
TIONS OF PILOTS IN CONDITIONS OF ANOXEMIA 
IN THE DECOMPRESSION CHAMBER] Examens 
piézo- et plétysmographiques chez des pilotes dans 
des conditions d'anoxémie au caisson 4 dépression. 
—In: IInd World-IVth European Aviation and Space 
Medicine Congress (Rome, 1959), Papers, vol. 2, 
part 1, p. 163-166. Roma, 1961. In French. 

Piezo- and plethysmographic examinations were 
made, along with electrocardiography, on 58 pilots 
between 19-27 years of age exposed to a simulated 
altitude of 6500 meters in a decompression chamber 
for 20 minutes. The results obtained revealed: (a) 
a decreased speed in the pulse wave, and (b) changes 
in curves of the piezogram and photoplethysmogram. 
Slowing of the pulse wave during significant anox- 
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6. EFFECT OF ENVIRONMENTAL 


emia may be due to a weakness in the myocardial 
systolic force following momentary oxygen lack. 
This was proven by the electrocardiogram. 


10371 

Kostial, K., 1958 
1. Simonovic, and V. Hausler 
EOSINOPHIL CELL REACTION IN MALE AND FE- 
MALE RATS DURING ADAPTATION TO HIGH AL- 
TITUDE.—Amer. Jour. Physiol., 194 (1): 72-74. 
July 1958. 


Male and female rats were exposed to a simulated 
altitude fo 31,600 feet 30 minutes daily for 14 days. 
Eosinophil cell counts made before and after each 
exposure showeda significant reduction in both males 
and females during the first week of exposure to al- 
titude. The eosinophil count returned to normal after 
one week in females, but only after two weeks in 
males. Test altitude exposures 1, 2, 3, and 4 months 
after the experimental two-week exposure revealed 
that the adaptation to altitude indicated by eosinophil 
count persisted for three months in females, and less 
than one month in males. The higher resistance to 
hypoxia of female animals might be ascribed to their 
lower oxygen consumption, a greater suppression of 
the activity of the thyroid gland during hypoxia, or to 
a better nonspecific adaptability to any kind of stres- 
sor. 


10372 

Kovalenko, E. A. 1961 
[OXYGEN TENSION IN THE BRAIN OF DOGS AT 
HIGH ALTITUDES WHILE BREATHING OXYGEN] 
Napriazhenie kisloroda v golovnom mozgu u sobak 
v usloviakh vysoty pri dykhanii kislorodom, —— 
Fiziologicheskii zhurnal SSSR (Moskva), 47 (9): 
1134-1141. Sept. 1961. In Russian. 


Brain oxygen tension was reduced in dogs during 
ascents to 12,000 m, altitude without oxygen by 
more than one half in the cortex and by more than 
two-thirds in the subcortex. Pronounced hypoxic 
disturbances were noted at this time. When the 
dogs were raised to the same altitude while breath- 
ing oxygen, the oxygen tension was reduced by an 
average of one-fourth in the cortex, and one-third 
in the subcortex, without visible signs of hypoxic 
disturbances. (Author's summary, modified) 


10373 
Kreuzer, F., 1960 


S. M. Tenney, D. C, Andresen, EL. F. Schreiner, 
R. E, Nye, J. C. Mithoefer, H. Valtin, and 


A. Naitove 
ALVEOLAR-ARTERIAL OXYGEN GRADIENT IN 
THE DOG AT ALTITUDE. — Jour. Applied 


Physiol., 15(5): 796-800, Sept. 1960. 


The effect of a sojourn of 5 days at an altitude 
of 14300 feet (White Mountain, Cal.) on the alveolar - 
arterial oxygen gradient (A-aDQg) in the anesthe - 
tized dog was studied at three levels of oxygenation. 
Two dogs breathed 11% Oo, air, and 100% Op» at 
sea level, and air, 40%, and 100% Cos at altitude. 
with ventilation kept constant by means of a respi- 
ration pump. The alveolar samples were analyzed 
for Og and CO2 pressures with the Scholander 
apparatus and the arterial Cy pressures were 
measured in an in vitro polarograph. Control 
studies showed that the pump itself and hyperven- 
tilation had no effect on the A-aDOpo. The average 
values of A-aDO., 8.6, 23.4 and 168.5 mim. Hg, at 
sea level (the three values refer to the respective 
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three levels of oxygenation; the last figure corre- 
sponds to a shunt of about 12% of cardiac output) 
agreed well with previous data. The corresponding 
average values of A-aDOs at altitude were: 3.3, 
17.0 and 58.0 mm. Hg (corresponding to a shunt of 
about 4%). The A-aDO» breathing air was lower at 
altitude than when breathing an equivalent oxygen 
tension at sea level. The most dramatic effect con- 
sisted in a threefold decrease of the A-aDOo with 
100% Op» at altitude, indicating a decrease in true 
venoarterial flow. (Authors' abstract) 


10374 
Kuroda, I. 1958 
M. Oshima, and S. Ogata 
{ON THE ALTERATION OF THE ELECTROCARDIO- 
GRAM AT LOW PRESSURE] Teiatsuji no E.K.G. no 
henka ni tsuite [Abstract].—Nihon K6ku Igaku Shin- 
rigakkai Kiroku (Tokyo), 6: 4-5. Nov. 1958. In Jap- 
anese. 
The changes occurring in the electrocardiogram of 
a person ascending to simulated altitudes of 2000 to 
6000 m. in the decompression chamber are described 
in detail. The changes consist principally of a ro- 
tation of the electrical axis of the heart (30°-60°), a 
reduction of the height of the T wave (which may be- 
come negative), and shortening of the interval be- 
tween the T wave and the P wave of the succeeding 
cycle. The pulse rate increases during ascent to al- 
titude, and the oxygen saturation of the blood de- 
creases. 


10375 
Lalli, G., 1958 
and G. Paolucci 
[BEHAVIOR OF PYRUVIC AND GLUTAMIC- 
OXALACETIC TRANSAMINASES IN THE SERUM 
OF RABBITS EXPOSED TO EXPLOSIVE DECOM- 
PRESSION AS A FUNCTION OF ANATOMICO- 
PATHOLOGICAL DAMAGE] Comportamento delle 
transaminasi piruvica e glutammicoossalacetica 
nel siero di coniglio sottoposto a decompressione 
explosiva in fuzione del danno anatomo-patologico. 
—Revista di medicina aeronautica (Roma), 21 (4): 
725-735. Oct.-Dec. 1958. In Italian, with English 
summary (p. 733). 
Also published in: Minerva (Torino), 50 (31): 
1146-1150. Dec. 1959. 


The authors investigated the behavior of pyruvic 
and glutamicoxalacetic transaminases (in connec- 
tion with anatomical damage) in the serum of 
rabbits submitted to explosive decompression from 
760 to 198 mm. Hg in 0.02 sec. (0-10,000 m.). The 
behavior of both transaminases is well correlated 
with anatomical lesions associated with explosive 
decompression, in that remarkable augmentation of 
enzymatic activity (especially of the glutamic- 
oxalacetic transaminase) only occurred in those 
animals which showed gross infarctual phenomena. 
(Authors' abstract, modified) 


10376 

Lalli, G. 1961 
[BEHAVIOR OF SOME ENZYMATIC ACTIVITIES 
(TRANSAMINASES, ALDOLASES, DEHYDROGE- 
NASES, CERULOPLASMIN, PHOSPHATASES, AMY- 
LASES, CHOLINESTERASES) AND OF A.T.F. IV 
THE SERUM OF RABBITS EXPOSED TO EXPLO- 
SIVE DECOMPRESSION, IN THE \BSENCE OF AN- 
ATOMOPATHOLOGICAL LESIONS OF THE NE- 
CROTIC TYPE] Comportamento di alcune “ttivit> 
enzimatiche (transaminasi, aldolasi, deidro:enasi, 
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ceruloplasmina, fosfatasi, amilasi, colinoesterasi) 

e della A.T.F. nel siero di conigli sottoposti a de- 
compressione esplosiva, in assenza di lesioni ana- 
tomopathologiche a tipo necrotico, —— Rivista di 
medicina aeronautica e spaziale (Roma), 24 (3): 
343-352, July-Sept. 1961. In Italian, with English 
summary (p. 350). 


Several yroups of rabbits (from 19-38) were ex- 
plosively decompressed from 760 to 125 mm./Hg 
in 15 seconds, a condition which is not conducive 
to necrotic anatomopathological lesions but to more 
or less marked hyperemia of the lungs and viscera. 
The following serum enzymes were determined 
prior to the experiment and 20 hours thereafter 
(and in the specific case of transaminase 48-72 
hours after the experiment); glutamic oxalacetic 
transaminase, glutamic pyruvic transaminase, al- 
dolase, lactic dehydrogenase, malic dehydrogenase, 
sorbitol dehvdroyenase, glutathion reductase, ceru- 
loplasmin, acid and alkaline phosphatase, amylase, 
cholinesterase, and ATF (adenylpvrophosphatase). 
Most enzyme changes in the blood following decom- 
pression were not siynificant. However, sorbitol de 
hydrogenase showed a decrease, and ceruloplasmin 
and cholinesterase an increase, 


10377 

Lalli, G. 1958 
[CHEMICAL TISSUE MECHANISMS IN ACCLIMA- 
TIZATION TO HIGH ALTITUDES] I meccanismi 
chimici tissulari nell'acclimatazione alle quote 
elevate. —Rivista di medicina aeronautica (Roma), 
21 (1): 119-136. Jan.-March 1958. In Italian, with 
English summary (p. 133). 


The article is a review of research on bio- 
chemical mechanisms of tissues during acclima- 
tization to high altitudes. Modifications of gaseous 
exchange during rest or work are covered. Tissue 
respiration during anoxia is discussed in terms of 
enzyme-metabolite relationships in energy-transport 


systems. The role of myoglobin in acclimatization 
is discussed. (95 references). (From the author's 
summary). 

10378 

Lalli, G. 1958 


[MODIFICATIONS OF THE COAGULATION TIME 
AND OF THE PROTHROMBIN TIME INDUCED BY 
EXPLOSIVE DECOMPRESSION IN THE RABBIT| 
Modifiche del tempo di coagulazione e del tempo 
di protrombina indotte dalla decompressione 
esplosiva nel coniglio.—Rivista di medicina 
aeronautica (Roma), 21 (2): 271-278. April-June 
1958. In Italian, with Engligh summary (p. 277). 


Explosive decompression of a rabbit (at the rate 
of 562 mm. Hg per 0.03 sec.) caused marked and 
constant shortening of the blood coagulation time 
without any variation in the prothrombin time. The 
shortening of the coagulation time is presumably 
determined by the passing into the blood stream of 
thromboplastic substances from the affected tissues 
or freed by the platelets which have come into con- 
tact with foreign surfaces. (Author's summary, 
modified) 


10379 

Langen, C. D. de 1958 
HYPOXAEMIA AND MYOGLOBIN. —Aeromedica 
acta (Soesterberg, Netherlands), 5 (1956-57): 355- 
358. [1958]. In English. 
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The myoglobin content of the muscles of the hind 
leg of rabbits before and after subjection to 7000 m. 
simulated altitude for 4 days was studied. An in- 
crease of myoglobin was observed, and this increase 
was found to be proportionately higher than the in- 
crease of hemoglobin in the blood. It is suggested 
that this represents an important mechanism of 


adaptation to conditions of anoxemia. (Author's 
summary, modified) 

10380 

Lee, R. H., 1959 


F. I. Whitten, and F. W. Brown 
THE EXPLOSIVE DECOMPRESSION COMPONENT 
OF AIR BLAST.——Navy Mine Defense Lab., 
Panama City, Fla. (Research Report Project no. 
NM 64 01 23 BUMED). Medical Research Report 
no. 4, June 1959. 82 p. AD 219 712 


Relations between pressures and decompression 
times were derived which permit prediction, within 
a reasonable degree of accuracy, of mortality in 
mice to be expected for a given combination of pres- 
sure and decompression time in explosive decom- 
pression. Estimates were also made of a bio- 
physical parameter which is identified with a 
physical parameter called the time constant. This 
biophysically estimated time constant is compared 
with estimates based on crude measurements of 
lung volumes and tracheal diameters. Attention is 
called to some uncertainty as to the best method of 
estimating the biophysical time constant. This re- 
port does not exhaustively cover all possibilities in 
the estimates of the parameters associated with the 
equations connecting mortality, pressure and time 
in explosive decompression. (From the authors’ 
summary and conclusions) 


10381 
Lending, M., 

L. B. Slobody, and J. Mestern 
EFFECT OF PROLONGED HYPOXIA ON CERE- 
BROSPINAL FLUID AND PLASMA ACTIVITY OF 
GOT AND LDH. —— Neurology, 11 (6): 520-523. 
June 1961. 

Glutamic oxalacetic transaminase (GOT) and 
lactic dehydrogenase (LDH) activity was measured 
in blood and cisternal fluid samples obtained from 
puppies subjected to pressures equivalent to alti- 
tudes of 27,000-37,000 ft. for three hours in a 
Smith-Jones pressure chamber. The average ac- 
tivity of cerebrospinal fluid GOT was 5 times 


1961 


greater in the hypoxic puppies than in the controls; 


the LDH activity was 3 times greater. Negligible 
increases in the plasma activity of both enzymes 
were observed. The plasma radioactivity concen- 
tration ratios of intravenously injected albumin 

I were measured concomitantly with the en- 
zyme determinations and demonstrated an in- 
creased permeability of the blood-cerebrospinal 
fluid barrier to albumin. The plasma GOT and 
LDH concentration ratios were also definitely in- 
creased in the hypoxic series, suggesting an 
increased permeability of the blood-cerebrospinal 
fluid barrier to these enzymes after prolonged 
hypoxia rather than actual cerebral cell necrosis. 
Increased cerebral cell membrane permeability 
may be an additional factor. 


10382 
Lickint, K. 1959 
[THE UNPROTECTED HAND IN SPACE] Die unges- 
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chutzte Hand im Weltraum.—Weltraumfahrt (Frank- 
furt), 10 (2): 53-54. June 1959. In German. 


If a space traveler were in a position to use his 
hands without the protection of a space suit (covering 
the rest of his body) and could preserve his tactile 
perception, the advantages would be obvious. With 
this in mind, the author has engaged in a theoretical 
study of the physiological implications of exposure of 
the unprotected hand to temperatures and pressures 
encountered in space. On the basis of measurements 
from satellites, it can be safely assumed that, at 
least within the terrestial orbit, there would be little 
danger of the hand either "being frozen or roasted", 
provided it would be moved continuously in relation 
to solar radiation. The situation is different, how- 
ever, as far as pressure is concerned. The major 
part of the body encased in the space suit would be 
exposed to a pressure far above the boiling point of 
the body fluids, and this pressure would determine 
the arterial blood pressure by way of the pressorcep- 
tors, while the external pressure which the unpro- 
tected hand would be exposed to would be close to 
zero. As the arterial pressure in the hand would be 
the same as in the protected parts of the body, a situ- 
ation of local hypertension would develop. On the 
other hand, the venous blood pressure would be close 
to zero thus causing the blood (as well as the sur- 
rounding lymph) to boil. Furthermore, venous blood 
return would be prevented because of peripheral and 
internal pressure differences. There is no indication 
that any adaptive processes could basically amelio- 
rate the situation and prevent the irreparable tissue 
damage ensuing from the described processes. 


10383 
LIFE AT HIGH ALTITUDES. —— Lancet (London), 


2 (7166): 1434-1436. Dec. 31, 1960. 


Repeated short exposures to real or simulated 
great altitudes and longer exposures to moderate 
altitudes (7,000 ft.) increase tolerance and hasten 
adaptation to life at 14,000-15,000 ft. The following 
physiological changes are noted when acclimatiza- 
tion is completed: increase in blood volume and 
viscosity, polycythemia, increased vascularity, 
decrease in peripheral resistance, right ventricu- 
lar hypertrophy, lowered systolic and diastolic 
blood pressures, and constant moderate pulmonary 
hypertension. The mechanism producing polycythe- 
mia in residents at high altitudes is discussed, 
and a description is given of chronic mountain 
sickness, a condition which can be cured by re- 
moval of the patient to sea level. 


10384 
Loginov, A. A., 1960 


and A. G. Dadashov 
{THE EFFECT OF ALTITUDE CONDITIONS ON 
INTEROCEPTIVE METABOLIC REFLEXES] 
Vliianie vysotnykh uslovii na interotseptivnye 
obmennye refleksy,-——Akademiia nauk 
Azerbaidzhanskoi SSR (Baku). Trudy sektora 
fiziologii, 3: 74-77. 1960. In Azerbaijan, with 
Russian summary (p. 76-77). 


Investigations were conducted with nine rabbits 
previously adapted to conditions in the decompres- 
sion chamber. Stimulation of the rectal receptors 
and measurements of blood sugar level were car- 
ried out twenty minutes after ascent to altitude. In 
most cases lowered barometric pressure resulted 
in a significantly increased blood sugar level. In 
all experiments changes in the extent and nature of 
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the interoceptive metabolic reflex were noted al- 
ready after ascent to 1000 m. altitude. In most 
cases the reflex was augmented. It is concluded 
that disturbances of the carbohydrate metabolism 
upon ascent to altitude may stem from changes in 
the function of interoceptive metabolic reflexes, 
possibly related to changes in their excitability 
under altitude conditions. (From the authors’ 
summary) 


10385 


Lomonaco, T. 1959 
[SOME CAUSES OF AIRCRAFT ACCIDENTS] 
Quelques causes auxquelles on peut imputer les 
accidents aériens.—In: Medical aspects of flight 
safety, p. 58-64, 1 unpaged table. North Atlantic 
Treaty Organization, Advisory Group for Aero- 
nautical Research and Development. AGARDograph 
no. 30, 1959. In French. 


Both hyperventilation and excessive noise caused 
a decrease in a subject's reaction time to 50 light 
stimuli, and impairment in the uniformity of the 
subject's responses. A critical analysis of 300 
tests of resistance of jet pilots to decompression 
at a simulated altitude of 5500 m. revealed a de- 
creased resistance in persons who had not slept 
the night before the test and who participated in ex- 
hausting amusements. The same subjects tested a 
second time following a night of rest showed a 
normal resistance to barometric decompression. 
Hyperventilation, noise, and lack of rest represent 
factors liable to reduce the psycho-physiological 
efficiency of a person during flight and can be 
considered as possible causes of unexplained air- 
craft accidents. 


10386 
Loriga, G., 1961 
and G. Rotondo 

[ON 7 CASES OF EXPLOSIVE DECOMPRESSION 
WHICH OCCURRED IN FLIGHT TO JET PILOTS 
OF THE 56th T.A.F.] Su 7 casi di decompressione 
esplosiva occorsi in volo a piloti di aviogetti della 
562 T.A.F.—In: IInd World-IVth European Avia- 
tion and Space Medicine Congress (Rome, 1959), 
Papers, vol. 2, part 1, p. 334-349. Roma, 1961. 
In Italian. 


Seven cases are reported in detail of military jet 
pilots between the ages of 25 and 40 years who 
accidentally were exposed to rapid or explosive de- 
compression under more or less similar circum- 
stances (following an opening, crack, or explosion 
in the cockpit). They successfully returned to base 
and were subjected to medical tests to determine 
the effects of decompression on their bodies. The 
following facts are noted: (1) decompression 
gradients varied because of the pressure differen- 
tials corresponding to altitude changes, with a mini- 
mum of 4000 ft. (case 5) and a maximum of 18,000 
ft. (case 7); and (2) decompression velocity varied 
because of (a) the short time (fraction of a second) 
in which the pressure balance between the two 
environments was stabilized, (b) the limited volume 
of the decompression environment, and (c) the sur- 
face area of the opening of communication between 
pressurized and external environment. All decom- 
pressed subjects tolerated the physiological effects 
of high pressure changes and did not present signifi- 
cant pathological signs other than slight hyperemia 
of the tympanic membrance, nasal mucosa, or 
conjunctiva. 
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10387 
Lyle, C. B., 1961 
and E. V. Dahl 
PROTECTION OF RAPIDLY DECOMPRESSED 
RATS BY PHARMACOLOGIC AND PHYSICAL 
MEANS. —— Amer. Jour. Physiol., 201 (5): 759- 
761. Nov. 1961. 

In a group of rats decompressed from an am- 
bient pressure of 520 mm. Hg to 30 mm. Hg in 
0.075 seconds, 72% died. Only 12-37% of animals 
treated before decompression with drugs acting on 
the nervous system died. No rats given a local 
anesthetic agent intraperitoneally prior to decom- 
pression died, and no rats whose abdomens were 
tensely distended with intraperitoneal saline be- 
fore decompression died. In each experimental 
group, mortality was significantly correlated with 
increased lung weight. These observations lead to 
the speculation that, in rats, the sudden distention 
of gas-containing abdominal viscera has indirect, 
perhaps reflex, effects which are related to the 
development of pulmonary edema ani to the sur- 
vival of the animals. (Authors' abstract) 


10388 
MacKinnon, P. C. B., 1959 
I. L. MacKinnon, and E. S. Williams 
EFFECT OF ALTITUDE ON BASAL PALMAR 
SWEATING.—Brit. Med. Jour., 5116: 199-201. Jan. 
24, 1959. 


Daily measurements of basal palmar sweating in 
three men aged 30-33 years and a woman aged 26 
living for a period of twelve days in the Swiss Alps 
(6,000 to 13,000 ft.), and, in the following year for a 
period of forty days in the Karakoram of West Paki- 
stan (8,000 to 20,000 ft.) were recorded and com- 
pared with corresponding data for London. Sweating 
was found to be significantly less in the Alps and in 
the Karakoram than in London in all cases. Condi- 
tions encountered at high altitudes which could ac- 
count for the significant lowering of the sweat indices 
are low relative humidity, low er:vironmental tem- 
perature, low barometric pressure, emotional 
changes, or perhaps a combination of some or all of 
these. 


10389 
Malette, W. G., 1960 
J. B. Fitzgerald, and B. Eiseman 
RAPID DECOM PRESSION: A PROTECTIVE SUB- 
STANCE. — School of Aviation Medicine, Brooks 
Air Force Base, Tex. Report no. 60-62, June 
1960. 3p. 


An evaluation was made of the influence of a 
surface-tension-active agent on the mortality rate 
of animals undergoing severe rapid decompression. 
Rats injected with methylsiloxane (a surface-tension- 
active silicone) and physiologic saline were decom- 
pressed in a chamber from a ground-level elevation 
of 594 feet (740 mm. Hg) to an altitude-equivalent 
of 71, 000 feet (32 mm. Hg) within 0.1 second. An 
eight per cent mortality rate was observed in the 
methylsiloxane-treated group as compared with a 
36 per cent mortality rate in the saline-injected 
group. The possible mechanisms for such protec- 
tion may lie in a reduction of resistance to the 
movement of gas emboli by the lowering of inter- 
facial tension or by the prevention of the formation 
of surface films at the gas-liquid interface within 
the blood vessels. 
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10390 
Maling, H. M. 1959 
and B. Highman 
HIGH ALTITUDE TOLERANCE OF NORMAL DOGS 
AND DOGS WITH MYOCARDIAL INFARCTS. — 
Amer. Jour. Physiol., 196 (3): 507-511. Mar. 1959. 
Normal dogs, sham-operated dogs and dogs with 

large myocardial infarcts produced by coronary ar- 
tery ligation were exposed to simulated altitudes of 
34,000-38,000 feet for 3-3 1/2 hours. Twelve of 
thirteen normal dogs and all eight dogs with 3- to 14- 
day infarcts survived exposure to 34,000 feet. Five 
of six dogs with 2-day infarcts and three of six sham- 
operated dogs died during an exposure to 34,000 
feet. There were no deaths among eight normal dogs 
and two deaths among four dogs with 7- to 18-day in- 
farcts during exposure to 38,000 feet. Respiratory 
and heart rates increased markedly in all dogs at 
high altitudes. Throughout the exposures, ectopic 
ventricular beats were recorded frequently in most 
of the dogs with infarcts, less frequently in sham- 
operated dogs and rarely in normal dogs. Deaths 
among normal and sham-operated dogs and some of 
the deaths among dogs with infarcts were from res- 
piratory failure. Two deaths from ventricular fi- 
brillation were recorded in dogs with infarcts. Ex- 
posure to high altitudes did not modify significantly 
either the gross or histologic appearance of the in- 
farcts. (Authors' summary) 


10391 

Marra, V. 1960 
[BEHAVIOR OF TRANSAMINASE, ALDOLASE, AND 
CERULOPLASMIN ACTIVITY IN RABBITS SUB- 
JECTED TO ACUTE HYPOXIA] Comportamento 
delle attivita transaminasiche, aldolasiche e della 
ceruloplasmina in conigli sottoposti ad ipossia 
acuta, —— Rivista di medicina aeronautica e spazi- 
ale (Roma), 23 (4): 500-507. Oct. -Dec. 1°60. In 
Italian, with English summary (p. 506). 


Rabbits decompressed at about 130 meters per 
minute to a simulated altitude of 6,700 meters for 
5 hours demonstrated an increase in blood aldolase 
and ceruloplasmin levels, and no change in blood 
transaminase level. It is suggested that modifica- 
tions in blood enzymes are related to changes in 
the cellular permeability of muscles induced by 
hypoxic stress and its related metabolic changes. 


10392 . 
Mazzella, C., 1958 


and G,. P. Ghinozzi 

|BEHAVIOR OF RECTAL TEMPERATURE AND 
BLOOD AND BONE MARROW VARIATIONS IN RAB- 
BITS SUBMITTED TO AMBIENT BAROMETRIC DE- 
PRESSION WITH DIFFERENT DEGREES OF RELA- 
TIVE HUMIDITY| Comportamento della temperatura 
rettale e variazioniematiche e midollari ossee in con- 
igli sottoposti a depressione barometrica in ambiente 
con differenti gradi di umidita relativa.—Rivista di 
medicina aeronautica (Roma), 21 (4): 744-755. Oct.- 
Dec. 1958. In Italian, with English summary (p. 753). 


Rectal temperature, body weight, peripheral he- 
matic values and bone marrow constitution were in- 
vestigated in two groups of rabbits submitted to acute 
hypoxia (7,000 m. simulated altitude) for 1 hr. at dif- 
ferent degrees of relative humidity (25% and 80%, 
respectively). Increases were observed in hemoglo- 
bin, erythrocytes, leukocytes, and hematocrit when 
the relative humidity was 25%, but body weight and 
rectal temperature decreased. At 80% relative hu- 
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midity, rectal temperature, erythrocytes and hemo- 
globin diminshed; leukocytes and hematocrit in- 
creased; body weight did not change. In bothcases the 
bone marrow seems to participate in the phenomenon 
with an increase of the granulo-erythroblastic ratio 
by a relative augmentation of the white series. In 
fact, the red series would probably decrease at 25% 
relative humidity because of the loss of the more ma- 
ture erythroblasts, while at 80% relative humidity 
this decrease would perhaps be due to a reduction of 
the less mature erythroblasts. Other medular ele- 
ments failed to show any detectable change. (Authors' 
abstract, modified) 


19393 


Mazzella, G., 1961 
and G. Paolucci 

{HISTOLOGY OF BONE AND BLOOD CHANGES 
AFTER EXPLOSIVE DECOMPRESSION | Istologia 
dell'osso e variazioni ematiche dopo decompressione 
esplosiva.—lIn: IInd World-IVth European Aviation 
and Space Medicine Congress (Rome, 1959), Papers, 
vol. 2, part 1, p. 506-518. Roma, 1961. In Italian. 


The morphology of peripheral blood and reticulo- 
cyte count were studied in rabbits, before, immedi- 
ately after, and one hour after being subjected to 
explosive decompression. Seven animals were sac- 
rificed for various histological studies. An increase 
in reticulocytes was demonstrated which was con- 
stant in all cases attaining an average of 35.5% (P< 
0.01). In four cases examined one hour after decom- 
pression the reticulocytes were still elevated 27.2% 
(P~ 0.01). Leukocytes were not significantly altered, 
however, a slight increase in neutrophils and lympho- 
cytes was observed after one hour. No significant 
variations were found in the values for hematocrit, 
hemoglobin, erythrocytes, and platelets. It is postu- 
lated that emission of young blood elements into the 
circulation very frequently comes from the spleen due 
to brisk pressure variations, and that plasma-cell 
lymphocytes, asegmented granulocytes, orthochro- 
matic erythroblasts, erythroblastic basophils, and 
large plasma cell type elements also may enter the 
circulation. Histological examination ofthe epiphyses 
of long bone and the sternum confirmed the hypothe- 
sis of the medullary origin of immature elements 
found in the circulation. During explosive decompres- 
sion some slight hemorrhagic phenomena were found. 
Included is a discussion on the mechanism of pro- 
duction of anatomical lesions during decompression, 
and 12 figures of histopathological findings in the 
blood and bone tissue. 


10394 


Mefferd, R. B., 1958 
and H. B. Hale 
EFFECTS OF ALTITUDE, COLD AND HEAT ON 
METABOLIC INTERRELATIONSHIPS IN RATS. — 
Amer. Jour. Physiol., 193 (2): 443-448. May 1958. 


Correlational analyses were performed on meta- 
bolic data obtained from rats exposed for three months 
to simulated altitude, heat, or cold. The over-all 
associations of water intake and excretion of sodium, 
magnesium, phosphate, alanine, and taurine showed 
very little intergroup variation, while urine volume 
and excretion of calcium and glycine were quite 
variable. Environmental groups were clearly delin- 
eated by the associations for body weight (heat vs. 
altitude), calcium (heat vs. other groups), uric acid 
and creatinine (heat and altitude vs. control and cold), 
food intake (cold vs. other groups), and glycine, val- 
ine, aspartic acid, and glutamic acid (cold vs. heat 
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and altitude). Food intake showed little association 
with the other variables, while electrolytes and 
amino acids showed close interrelations. Histidine, 
glycine, and valine correlated with other variables in 
a manner similar to urea, while taurine resembled 
the amino acids in its associations. The maintenance 
of certain basic metabolic relations during exposure 
to various environments is attributed to the effects of 
a general adaptation reaction. Inter-group differences 
may indicate an incomplete acclimatization or an en- 
vironmentally specific adaptation. 


10395 
Mefferd, R. B., 1958 
and H. B. Hale 
STUDIES ON CROSS-ADAPTATION: EFFECTS OF 
THERMAL CONDITIONING ON METABOLIC RE- 
SPONSES OF RATS TO ALTITUDE. —University of 
Texas, Austin; issued by School of Aviation Medicine, 
Randolph Air Force Base, Texas. Report no. 58-107, 
Sept. 1958. 5p. 
Also published in: Amer. Jour. Physiol., 195 (3): 
735-738. Dec. 1958. 


Urinary nitrogen fractions and electrolytes were 
measured in fasted rats exposed for 24 hours toa 
simulated altitude of 18,000 feet at neutral temper- 
ature after acclimation for 3 months to temperatures 
of 3 ,24 ,or35 C. The response of heat-acclimated 
animals to altitude was found to differ from that of 
neutral- and cold-acclimated animals in water intal:e, 
urine volume, calcium, the calcium/phosphorus ratio, 
and in several amino acids. Cold-acclimated animals 
were differentiated from the other groups by the re- 
sponse of urinary sodium, the sodium/ potassium 
ratio, uric acid, creatinine, and tyrosine. Both heat- 
and cold-acclimated groups responded differently 
from the neutral group in fasting weight loss, potas- 
sium, magnesium, the uric acid/creatinine ratio, b- 
alanine, lysine, and the total amino acids. Excretion 
of urea, creatinine, and uric acid was increased in 
each group at altitude, while excretion of most amino 
acids was depressed, 


10396 
Mefferd, R. B., 1958 
and H. B. Hale 


STUDIES ON CROSS-ADAPTATION: METABOLIC 
RESPONSES TO THERMAL STRESSORS OF ALTI- 
TUDE-ACCLIMATED RATS. —University of Texas, 
Austin; issued by School of Aviation Medicine, Ran- 
dolph Air Force Base, Texas. Report no. 58-108, 
Sept. 1958. 6 p. 

Also published in: Amer. Jour. Physiol., 195 (3): 
739-743. Dec. 1958. 


Fasting 24-hour exposures of altitude-acclimated 
rats (380 mm. Hg, 18,000 feet simulated altitude) to 
ground level pressure (750 mm. Hg) at either 3, 24, 
or 35° C. seldom resulted in return of their metabolic 
functions to preacclimative "normalcy". Although 
both control and altitude-acclimated groups were 
accustomed to neutral temperatures (24 and 26° C.) 
quantitative differences at ground level, and altitude 
occurred in various indices of water, mineral, and 
nitrogen metabolism. Of the 32 physiologic variables 
studied, only 4 (ratio of urine volume/water intake, 
and urinary excretion of potassium, creatinine, and 
glycine) failed to differentiate the responses of the 
altitude- and ground-accustomed rats. The tempera- 
ture response curves of the altitude group tended to 
parallel the corresponding ones for the control group, 
but most variables were on higher or lower planes. 
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The difference in plane resulted either fromthe ef- 
fects of the return to ground level, pressure, or from 
nonreversible effects of acclimation to altitude per 
se. (Authors' abstract) 


10397 
Mefferd, R. B., 1958 
M. A. Nyman, and W. W. Webster 
WHOLE-BODY LIPID METABOLISM OF RATS 
AFTER CHRONIC EXPOSURE TO ADVERSE EN- 
VIRONMENTS.—University of Texas, Austin; South- 
west Foundation for Research and Education, San 
Antonio, Texas; and University of California, Berk- 
eley; issued by School of Aviation Medicine, Randolph 
Air Force Base, Texas. Report no. 58-116, Dec. 
1958. 4p. 
Also published in: Amer. Jour. Physiol., 195 (3): 
744-746. Dec. 1958. 


Liver succinic dehydrogenase activity and rer 
poration of intraperitioneally-injected acetate-1-C 14 
into total lipid fractions were determined after a 4- 
hour fasting period in rats exposed for 2 months con- 
tinuously to temperatures of 2°, 24°, or 35° C. or for 
4 hours daily to a simulated altitude of 18,000 feet at 
neutral temperature. Body weights were depressed 
in all adverse environments, but rats exposed to heat 
had larger fat deposits than neutral controls. All 
measures of lipid metabolism were elevated during 
cold exposure, while the specific activity of cholester- 
ol and liver succinic dehydrogenase activity (an in- 
dex of oxidative metabolic function) were depressed 
in heat. The cholesterol/total nonsaponifiable lipid 
ratio was decreased linearly with increases in tem- 
perature, while changes in cholesterol and solid fatty 
acids were in proportion at all temperatures. Liquid 
fatty acid activity decreased more than that of the 
solid acids in heat. Specific activities of all lipid 
fractions were depressed in altitude-exposed animals, 
but liver succinic dehydrogenase activity was ele- 
vated. As in the cold, the cholesterol/total nonsaponi- 
fiable lipid ratio was elevated, but the solid fatty 
acid/cholesterol ratio was depressed. 


10398 
Meschia, G., 1961 

A. Fellegers, H. Prystowsky, W. Huckabee, J. 

Metcalfe, and D. H. Barron 
UXYGEN DISSGCIATION CURVES OF THE BLOODS 
OF ADULT AND FETAL SHEEP AT HIGH ALTI- 
TUDE. —— Quart. Jour. Exper. Physiol. (London), 
46 (2): 156-160. April 1961. 

The oxygen dissociation curves of the blood of 
adult and fetal sheep living at an altitude of 14,900 
ft. in Morococha, Peru, were prepared at plasma 
hydrozen-ion concentrations in the physiological 
range. A comparison with oxygen dissociation 
curves of the blood of sea-level sheep and their 
fetuses showed no significant difference between 
the two groups of animals. (Authors' abstract, mod- 
ified) 


10399 
Moncloa, F., 1961 


E, Pretell, and J. Correa 
STUDIES ON URINARY STEROIDS OF MEN BORN 
AND LIVING AT HIGH ALTITUDE. — Proc, Soc. 
Exper. Biol. and Med., 108 (2): 336-337. Nov. 1961. 


Urinary excretion of steroids was studied in (a) 
men born at 10,000 ft. above sea level and living 
«.t 14,900 ft. above sea level; and in (b) men born 
and living at sea level. No differences were found 
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between the groups in urinary excretion of ster- 
oids, cortisol catabolism, or the effect of inhibition 
of endogenous ACTH by Dexamethasone administra- 
tion on urinary steroid excretion, 


10400 

Monge M., C. 1960 
[ACCLIMATIZATION IN THE ANDES] Aclimatacién 
en los Andes. —— Anales de la Facultad de medi- 


cina, Universidad nacional mayor de San Marcos 
de Lima (Peru), 43 (2), [Supplement]. 165 p. 1960. 
In Spanish. 


This bibliography contains 538 references, with 
abstracts and author and subject indexes, pertain- 
ing to studies on the physiology of acclimatization 
to the high altitudes of the Peruvian Andes. Inves- 
tigations of mountain sickness are also included. 


10401 
Mosinger, B.., 1958 
and E, Kuhn 


[ALIMENTARY HYPERLIPEMIA AND RESISTANCE 
TO HIGH-ALTITUDE ANOXIA] Alimentdrni hyper- 
lipemie a odolnost proti vySkove anoxii. —-Soubor 
praci Ustavu pro vyzkum vyZivy lidu v Praze (Praha), 
2 [for 1956-57]: 39-48. 1958. In Czech, with English 
summary (p. 47). 


The role of oxygen deficiency in tissues, due to 
a sudden influx of fat into the organism, was studied 
on mice subjected to low ambient pressure, simula- 
ting an ascent to high altitudes. The intake of a single 
large does of olive oil lowered the median lethal 
altitude, reduced the time of survival at high alti- 
tudes, and increased the mortality rate during a long 
ascent, because of the ensuing anoxic anoxia. The 
respiratory quotient, an indicator of the degree of 
resistance to hypoxia, was lowered two hours after 
the intake of fat. This change produced various ab- 
normal physiological shifts in the circulatory system. 


10402 

Naeye, R. L. 1961 
HYPOXEMIA AND PULMONARY HYPERTENSION. 
—— Arch. Pathol., 71 (4): 447-452. April 1961. 


A quantitative study was made of the pulmonary 
vessels of two groups of persons (extremely obese 
patients and native residents of high altitude) who 
had chronic hypoxemia, but were free of intrinsic 
pulmonary parenchymal disease, to test the possi- 
bility that anatomic changes in the pulmonary ves- 
sels might contribute to hypotension. Findings from 
both groups were compared with those of nonhy- 
poxemic controls. Subjects with alveolar hypoventi- 
lation (due to obesity and residency at high alti- 
tudes) showed striking, medial, smooth-muscle hy- 
pertrophy of the smaller pulmonary arteries (with- 
out other structural abnormality) and dilatation of 
the arterial and capillary beds. Chronic hypoxemia 
rather than hypercapnia is implicated as the basis for 
the anatomic changes. The role of these findings in 
the genesis of pulmonary hypertension is discussed. 


10403 
Newsom, B. D., 
and D. J. Kimeldorf 
SPECIES DIFFERENCES IN ALTITUDE TOLER- 
ANCE FOLLOWING X-IRRADIATION. —Amer. Jour. 
Physiol., 198 (4): 762-764. April 1960. 


The relationship between altitude tolerance and 
food consumption was investigated in irradiated and 














nonirradiated animals of several species. Food con- 
sumption was measured for three days following a 
mid-lethal dose of x-irradiation to assess the degree 
of postirradiation anorexia. Seventy-two hours after 
irradiation, these animals as well as ad-libitum-fed 
and food-deprived nonirradiated animals were ex- 
posed to a simulated altitude tolerance test. The 
mortality produced in four hours was used as the 
criterion of hypoxic tolerance for each species. Ir- 
radiated rabbits and rats exhibited a severe decrease 
in food consumption and an increased hypoxic toler- 
ance. Food consumption of mice was depressed dur- 
ing the three days following irradiation although the 
effect was much less than that observed for rats and 
rabbits. Guinea pigs and hamsters exhibited only a 
slight decrease in food consumption with recovery 
occurring after 24 hours. Mice, guinea pigs and 
hamsters did not exhibit a significant increase in 
hypoxic tolerance three days after radiation expo- 
sure. When nonirradiated rabbits, rats, mice and 
guinea pigs were food-deprived, the hypoxic toler- 
ance was significantly increased in all species. 
(Authors' abstract) 


10404 


Newsom, B. D., 1960 
and D. J. Kimeldorf 

TOLERANCE OF IRRADIATED ANIMALS TO PRO- 

LONGED HYPOXIA. — Amer. Jour. Physiol., 

199 (3):445-448. Sept. 1960. 


Rats maintained at a simulated altitude of 15,000 
feet for 30 days following exposure to x-irradia- 
tion showed a decreased tolerance to radiation dam- 
age which was equivalent to a 100-r decrease in 
the x-ray dose necessary to produce a 50% mor- 
tality response at 30 days. Nonirradiated rats 
tolerated a similar altitude exposure without ap- 
parent distress. Mice maintained at altitude 
following irradiation showed a similarly increased 
mortality response to a given x-ray dose. Red 
blood cell volume, hemoglobin, and hematocrit 
values of irradiated rats at altitude more closely 
resembled those of irradiated animals maintained 
at sea level than those of altitude controls. It is 
suggested that the increased mortality of animals 
maintained at altitude following radiation exposure 
is the result of a reduced blood volume and an in- 
adequate erythropoietic response to hypoxia. 


10405 


Oshima, M., 1959 
and R. Yorugi 

[ON THE PENETRATION OF AIR THROUGH THE 
AUDITORY TUBE IN A LOW PRESSUKE CHAMBER] 
Teiatsuji no jikan tsuki ni tsuite [Abstract].—Nihon 
kOkii igaku shinri-gakkai kiroku [Proceedings of the 
Japanese Society of Aviation Medicine and Psychol- 
ogy] (Tokyo), no. 7: 3. May 5, 1959. In Japanese. 


The mechanism of the Eustachian tube in ventilat- 
ing the middle ear was studied in several male sub- 
jects during ascent and descent in a low-pressure 
chamber. The results were as follows: (1) On as- 
cent, after equalization of internal pressure in the 
middle ear and external pressure, and upon further 
elevation, progressively less pressure differential 
is needed to open the tube at a higher altitude than 
that at which the equilibrium is achieved; rate of 
ascent, anatomical structure of the auditory tube, 
altitude, pressure, viscosity coefficient of air, and 
diffusion rate are factors which affect ventilation. 
(2) On descent, pressure equalization is more diffi- 
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cult; the subjects experience a feeling of pressure in 
the ears at a pressure differential of 6 to 8 mm. Hg 
and pain at 15 to 30mm. Hg. (3) During continuous 
alternation of ascent and descent little ventilatory 
disturbance is experienced in ascent, but consider - 
ably more ventilatory disturbances upon descent. As 
a result, 7 mm. Hg was accepted as the maximum 
permissible pressure differential. 


10406 
Parker, G. W., 1961 


and R. B. Stonehill 
FURTHER CONSIDERATIONS OF THE ROENTGEN- 
OLOGIC EVALUATION OF FLYING PERSONNEL AT 
SIMULATED ALTITUDE.—Aerospace Med., 32 (6): 
501-504. June 1961. 


Twenty-eight individuals with abnormal intra- 
thoracic air-containing spaces or potential spaces 
were studied by means of roentgenograms taken with 
standard portable equipment in an altitude chamber. 
Eighty-two roentgenograms, all of diagnostic quality, 
were made without technical difficulty. Of nine sub- 
jects with cysts, blebs, or cavities within the lung, 
only one demonstrated expansion of his air space 
when subjected to rapid reduction of barometric 
pressure. This is the third reported case of radio- 
logically proven expansion of trapped intrathoracic 
gases under conditions of simulated altitude, and it 
supports the theoretical concepts which have been 
used to justify the grounding of aircrew members 
with such lesions. The roentgenogram is a valuable 
addition to the diagnostic armamentarium of the 
flight surgeon when he is confronted with a flyer who 
has a normal chest roentgenogram at ground level 
but develops pulmonary symptoms at altitude. Also, 
this type of evaluation might be indicated for flyers 
who have had recent thoracic surgery or a previous 
spontaneous pneumothorax. (Authors' summary, 
modified) 


10407 
Parsons, V. 1959 


FORCED EXPIRATORY SPIKOGRAMS FOLLOWING 
DECOMPRESSION SICKNESS.——Aerospace Med., 
30 (11): 821-824. Nov. 1959. 


Measurements were made of the forced vital lung 
capacity before and after one hour's exposure to a 
simulated altitude of 37,000 feet on over 100 aircrew 
members. There was a slight reduction in the vital 
capacity even in those suffering from minimal symp- 
toms of decompression sickness, The severest re- 
ductions, sometimes up to one-third the vital capac- 
ity, were suffered by those with pulmonary chokes or 
severe bends. Objective evidence for the existence 
of sufficient pulmonary change to constitute chokes 
without any symptoms in those suffering from bends 
is a warning that ignoring bends pain in flight may, 
in a few, be accompanied by sufficient pulmonary 
changes to hinder full oxygenation and consciousness. 
Full recovery of the normal lung pattern occurred in 
the majority of subjects within 24 to 48 hours, (Au- 
thor's summary, modified) 


10408 
Payne, I. R. 1958 


EFFECT OF ALTITUDE AND DIET ON HEMATO- 
POIESIS AND SERUM CHOLESTEROL,—Jour. Nu- 
trition, 64 (3): 433-446. March 1958, 


A comparison was made between dietary, physical, 
and blood data collected from 70 healthy women over 
60 years of age who had lived for 2 years or more at 
an altitude of 7,200 feet in Wyoming, and data from a 
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similar study conducted at sea level in California. 
The Wyoming women were found to have a higher 
total mean serum cholesterol level, a higher percent- 
age intake of animal fat, a greater incidence of over- 
weight, and higher hematocrits, sedimentation rates, 
and hemoglobins. Significant correlations were found 
between hemoglobin levels and total serum choles- 
terol, percentage of free cholesterol, hematocrit, 
sedimentation rate, age, and daily cholesterol intake. 
It is suggested that the increase in hemoglobin and 
red cell count occurring at high altitude is accom- 
panied by an increase in degenerate "ghost" cells 
which contribute cholesterol to the serum. The in- 
crease in serum cholesterol with increasing age may 
be due to hematopoietic changes resembling those 
produced by altitude. 


10409 

Penaloza, D. 1958 
ELECTROCARDIOGRAPHIC CHANGES OBSERVED 
DURING THE FIRST MONTH OF RESIDENCE AT 
HIGH ALTITUDE.—Institute of Andean Biology, 
Lima, Peru; issued by School of Aviation Medicine, 
Randolph Air Force Base, Texas. Report no. 58-90, 
Aug. 1958. 8 p. 

Also published with M. Echevarria, E. Marticorena, 
and R. Gamboa as co-authors as EARLY ELECTRO- 
CARDIOGRAPHIC CHANGES PRODUCED BY AS- 
CENDING TO HIGH ALTITUDES. —Amer. Heart 
Jour., 56 (4): 493-500. Oct. 1958. 


Electrocardiograms were recorded in thirteen 
normal men between the ages of 17 and 21 near sea 
level (Lima, Peru). The subjects were then driven 
to Morococha, at an altitude of 14,900 feet; the as- 
cent took four hours. In 5 subjects electrocardio- 
graphic observations were made immediately after 
their arrival at high altitudes; in the other 8, studies 
were made after 12 hours, and again on the fourth, 
eighth, twelfth, and sixteenth days, with prolonged ob- 
servation up to 4 weeks in 3 subjects of this group. 
Finally, these 8 subjects were taken back to sea level 
where new observations were made at the time of 
their arrival and on the fourth, eighth, and sixteenth 
days thereafter. The first changes were observed a 
few hours after the arrival at high altitude, and the 
modifications were evident several days later. The 
following changes were observed: (1) variations in 
the mean direction of the auricular activation process, 
probably related to a wandering pacemaker in the 
sino-atrial node, or to synchronous activity, in some 
periods, of the sinus node and the sino-coronary node; 
(2) changes in the ventricular activation process, 
probably related to variations in the cardiac position 
caused partly by hyperventilation and partly by over- 
loading of the right ventricle as a consequence of the 
modifications of the pulmonary circulation in an en- 
vironment of anoxic anoxia; and (3) modifications of 
the ventricular recovery process, probably related to 
subacute overloading of the right ventricle and to 
right ventricular ischemia. All the changes disap- 
peared 1 to 2 weeks after the subjects had returned to 
sea level. 


10410 
Penalosa, D., 
R. Gamboa, J. Dyer, M. Echevarria, and E. 
Marticorena 
THE INFLUENCE OF HIGH ALTITUDES ON THE 
ELECTRICAL ACTIVITY OF THE HEART. I. 
ELECTROCARDIOGRA PHIC AND VESTORCARDIO- 
GRAPHIC OBSERVATIONS IN THE NEWBORN, IN- 
FANTS, AND CHILDREN.—Amer. Heart Jour., 59 


1960 


378 
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(1): 111-128. Jan. 1960. 

Also issued as report: Inst. of Andean Biology, 
Faculty of Medicine, Lima, Peru; issued by School of 
Aviation Medicine, Brooks Air Force Base, Tex. Re- 
port no. 60-79, Aug. 1960. 20 p. 


Electrocardiographic and vectorcardiographic 
studies in normal infants and children (ranging from 
newborn to 14 years of age) at sea level and in 
Morococha, Peru (14,900 feet above sea level) dem- 
onstrated the following: (1) Similar characteristics 
were found in newborn at sea level and at high alti- 
tudes; definite differences were noted, however, with- 
in several weeks. (2) At high altitudes, an accentu- 
ated right AQRS (mean spatial QRS vector) deviation 
persists during infancy and childhood, indicating a 
marked delay in the evolutionary pattern of the ven- 
tricular activation process, and an increase in the 
magnitude of terminal QRS vectors. (3) At high alti- 
tudes, after the first weeks or months of life, the T 
loop shifts to a forward position and the T wave be- 
comes positive in the right precordia: leads; these 
characteristics remain throughout infancy and child- 
hood. (4) Normal children at high altitudes exhibit a 
moderate degree of right ventricular hypertrophy. 
This is probably related to anatomic and functional 
changes occurring in the pulmonary circulation as a 
consequence of acclimatization. (62 references) 


10411 
Penaloza, D., 1961 
R. Gamboa, E. Marticorena, M. Echevarria, 
J. Dyer, and E, Gutierrez 
THE INFLUENCE OF HIGH ALTITUDES ON THE 
ELECTRICAL ACTIVITY OF THE HEART: ELEC- 
TROCARDIOGRAPHIC AND VECTORCARDIO- 
GRAPHIC OBSERVATIONS IN ADOLESCENCE AND 
ADULTHOOD. —— Amer. Heart Jour., 61 (1): 101- 
115, Jan. 1961. 


Comparative electrocardiographic and vector- 
cardiographic studies were made in three age 
groups (range, 15 to 60 years) of 550 normal sub- 
jects--300 at sea level and 250 in Morococha, 
Peru, 14,900 feet above sea level. Significant 
differences in the ventricular activation process 
are found in inhabitants of the two elevations. 

In adolescent and adult inhabitants of high altitudes 
there is a wide range of SAQRS direction, the con- 
figuration of the QRS complex is highly variable, 
both in the limb and precordial leads, and the two- 
dimensional projections of the spatial @RS loop 
show wide diversity. Five QRS patterns are de- 
scribed according to the spatial SAQRS orientation. 
These patterns do not represent different types 

of ventricular activation, but are varieties of a 
peculiar activation process which exhibits two prin- 
cipal characteristics: (1) a delay in the pattern of 
development of the QRS changes that normally oc- 
cur with aging, and (2) an increasing magnitude 

of the terminal CRS vectors. The most common 
patterns in adults of high altitudes are discussed. 
Right ventricular hypertrophy in adults of high 
altitudes is less than in children at the same al- 
titudes, but the physiologic preponderance of the 
left ventricle seen at sea level does not occur, 
The moderate right ventricular hypertrophy of 

high altitudes is probably related to anatomic and 
functional changes that take place in the pulmonary 
circulation as a consequence of the process of ac- 
climatization. It is concluded that a high-altitude 
environment is an important cause of electrocar- 
diographic and vectorcardiographic variability in 
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healthy people, since these characteristics in both 
adults and adolescents who live permanently at 
high altitudes are not similar to those of normal 
adults and adolescents who live at sea level. 
(From the authors' summary) (69 references) 


10412 
Perdriel, G., 1958 
and R. Creton 
[OCULAR PROTECTION AT HIGH ALTITUDES] La 
protection oculaire en haute altitude. — Médecine 
aéronautique (Paris), 13 (4): 359-366. 1958. 


The various corneal, lenticular, and retinal inju- 
ries suffered by flight personnel upon exposure 
solar, ultraviolet, infrared, and cosmic radiations at 
high altitudes are reviewed. It is recommended that 
the Goldmann-Weekers adaptometer be used for per- 
sonnel selection purposes to predetermine sensitivity 
to dazzle. Naphtylmethylimidazoline nitrate (privine) 
is recommended to strengthen resistance to dazzle. 
Additional protection may be provided by cockpit 
walls, goggles, and visors. (Authors' summary, 
modified) 


10413 
Perdriel, G., 1958 
and R. Creton 

[REGARDING MACULAR HEMORRHAGES AMONG 
FIGHTER PILOTS FLYING FREQUENTLY AT HIGH 
ALTITUDES] A propos d'hemorragies maculaires 
apparues chez les pilotes de chasse frequentant la 
haute altitude. —Medecine aéronautique (Paris), 13 
(4): 353-358. 1958. In French, with English sum- 
mary (p. 358). 


The authors cite five cases of permanent, chorio- 
retinal-perifoveal hemorrhage which appeared in 
fighter pilots after high-altitude flight. Except for a 
deficiency of prothrombin in the blood, there was no 
evidence of any other somatic or humoral change. 
Anoxemia, hyperoxia, and acceleration are dis- 
counted as direct causes of the macular hemorrhages, 
but a comparison with some aspects of general ocular 
pathology leads to the hypothesis of some kind of 
chorio-retinal vascular injury which occurs during 
quick changes of partial oxygen pressure. (Authors' 
summary, modified) 


10414 
Phillips, N. E., 1960 
and R. G. Bartlett 

GENTLING AND ALTITUDE TOLERANCE, — Na- 
val School of Aviation Medicine. Naval Aviation 
Medical Center, Pensacola, Fla. (Research Project 
no. MR005.15-2001, Subtask no. 3). Report no. 3, 
April 28, 1960. ii+5 p. 

Comparisons were made of the ability of gentled 
(by a daily period of handling for three weeks) and 
non-gentled adult rats to withstand exposure to a 
simulated altitude of 33,500 feet (attained at a 
rate of 2,000 feet per minute and continued fc. 
three hours from the time terminal altitud~ vas 
reached). Gentling neither improved nor -duced 
their ability to withstand this exposure. Physical 
restraint by confining to a small wire cage was 
also employed as an additional stress, and this 
reduced the ability of the animals to withstand al- 
titude in both the gentled and the non-gentled 
groups. 
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10415 

Picon- Reategui, E. 1965 
BASAL METABOLIC RATE, BODY COMPOSITION , 
AND CREATININE EXCRETION AT HIGH ALTI- 
TUDES. —-Institute of Andean Biology, Lima, Peru; 
issued by School of Aviation Medicine, Randolph Air 
Force Base, Texas. Report no. 58-97, Nov. 1958. 
10 p. 

Essentially the same as: BASAL METABOLIC 
RATE AND BODY COMPOSITION AT HIGH ALTI- 
TUDES. —Jour. Applied Physiol., 16 (3): 431-434. 
May 1961. 


Basal metabolic rate, creatinine excretion, and 
body composition were determined in 17 healthy adult 
males living at 14,900 feet for 4 months to 24 years. 
The following conclusions were reached: (1) The 
basal metabolic rate of the high-altitude native resi- 
dent is within the range considered normal for the 
healthy man at sea level. (2) The coefficients of cor- 
relation between oxygen consumption and the differ- 
ent body measurements show that the highest corre- 
lations are between total body water and the linear 
combinations thereof (i.e. mineral mass, lean body 
mass, and cell solids); the correlation with surface 
area is lower. (3) The higher oxygen consumption 
per kilogram of lean body mass, cell mass, or cell 
solids seems to be only one of the mechanisms de- 
veloped by the body adapted to low oxygen tension. 
(29 references) 


10416 
Picén-Reategui, E., 1961 
R. Lozano, and J. Valdivieso 
BODY COMPOSITION AT SEA LEVEL AND HIGH 
ALTITUDES. —— Jour. Applied Physiol., 16 (4): 
589-592. July 1961. 


Simultaneous determinations of total body water 
and extracellular fluid, using the antipyrine and 
sucrose infusion methods, have been carried out 
in 28 adult male residents at sea level and in 28 
residents at an altitude of 14,900 ft. Body compo- 
sition was calculated from these data. The various 
body spaces, expressed in percentage of body 
weight, were similar in the two groups, with the 
exception of the extracellular fluid which was 
greater in those in the high altitude group (P< 0.01). 
Neither racial characteristics nor altitude 
appear to be factors generally affecting body com- 
position. In individuals having adequate caloric in- 
take body composition seems to be influenced 
principally by physical activity. In fact, physical 
inactivity appeared to produce a loss of active 
tissue and its replacement by fat. (Authors' ab- 
stract) 


10417 

Pineda Ganoza, R. 1960 
[ANESTHESIA AT ALTITUDE] Anestesia en la 
altura. —— Revista de la Asociacion medica de la 
provincia de Yauli (La Oroya), 5 (1-4): 143-147. 
Jan. -Dec. 1960. In Spanish. 

Since persons living at high altitude exhibit hy- 
potension, a normal or bradycardic pulse, and a 
reduced basal metabolic rate, the use of potenti- 
ated anesthesia for surgical procedures with gan- 
glioplegic drugs (which reduce metabolism) causes 
reactions different from surgical patients at sea 
level. Excellent results are obtained at altitude 
with the lytic cocktail (largactil, phenergan, and 
demerol) administered one hour prior to surgery. 
Nitrous oxide anesthesia is not suitable for use at 
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altitude because of the prevalence of low atmos- 
pheric oxygen pressure and the patients acclimated 
to this low pressure. Good results are obtained 
with thiobarbiturates as general anesthetics. 


10418 

Pugh, L. G. C. E. 1958 
MUSCULAR EXERCISE ON MOUNT EVEREST,.— 
Jour. Physiol. (London), 141 (2): 233-261. April 30, 
1958. 


Measurements were made of oxygen consumption 
and pulmonary ventilation during the performance of 
muscular work at various altitudes on a mountain- 
climbing expedition. Oxygen consumption and ven- 
tilation (at standard temperature and pressure) dur- 
ing performance of a step test were found to be 
proportional to the rate of work, and independent of 
altitude from sea level to 20,500 feet. Maximum 
oxygen consumption at 20,500 feet was about half that 
found at sea level. In men climbing at their habitual 
pace, oxygen consumption for a given rate of work 
was increased with altitude, presumably because of 
the difficulty of the ground, During normal climbing, 
respiratory rate was a multiple, or submultiple, of 
the number of steps per minute. Rates of 35-50/ 
minute during short periods of maximum activity. 
Maximum ventilation during exercise and maximum 
voluntary ventilation at rest were increased 20% at 
20,500-21,200 feet over values at 6,000-7,000 feet. 


10419 


Rathe, G. 1959 
{STUDY OF THE HEMOGLOBIN IN RESIDENTS 
AT 4515 METERS ABOVE SEA LEVEL. Estudio 
de la hemoglobina de residentes a 4515 m. sobre 
el nivel del mar. —— Revista de la Sociedad argen- 
tina de biologfa (Buenos Aires), 35 (7-8): 275-278. 
Oct. -Nov. 1959. In Spanish, with English summary 
(p. 277). 


The methods of paper electrophoresis and one- 
minute alkali denaturation of blood were used 
to determine the hemoglobin content in the blood 
of twenty-five normal persons between five and 
twenty years of age living in Mina Aguilar, Argen- 
tina (4515 meters altitude), and in Jujuy, Argen- 
tina (1270 meters). No significant statistical dif- 
ferences were found in the hemoglobin content 
between the two groups. 
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time, an accumulation of potassium, The decrease 
of bone electrolytes was in a ratio which indicated 
complete solution of the apatite crystal rather than 
anionic or cationic exchange reactions. Should 
these observations on bone dissolution and myo- 
cardial electrolyte shift be confirmed in rats and 
other species, the safety of altitude acclimatization 
by the means used in the study would be questioned, 
(Author's abstract) (36 references) 


10421 
Reynafarje, C., 


1961 
and J. Ramos 

INFLUENCE OF ALTITUDE CHANGES ON IN- 

TESTINAL IRON ABSORPTION. — Jour. Lab. 

and Clinical Med., 57 (6): 848-855. June 1961. 


Intestinal iron absorption increased during the 
first days 82 subjects were exposed to an altitude 
of 14,900 feet (Morococha, Peru). It reached a 
maximum in one week and was less marked one 
month later. Iron absorption decreased in natives 
of altitude brought down to sea level (Lima, Peru), 
reached a minimum in 3 weeks, then increased to 
normal after 16 months. The absorption of iron 
was essentially the same in natives from high alti- 
tude as in sea-level subjects when each group was 
studied in its locality. These findings suggest that 
a greater or smaller bone marrow demand asso- 
ciated with changing red cell production is the 
stimulus for the intestinal absorption of iron re- 
lated to altitude changes rather than oxygen satur- 
ation of the blood or oxygen tension at the intes- 
tinal level. (Authors' abstract, modified) 


10422 
Reynafarje, C., 


1958 
R. Lozano, and J. Valdivieso 

IRON METABOLISM IN THE POLYCYTHEMIA OF 

HIGH ALTITUDES. —Institute of Andean Biology, 

Lima, Peru; issued by School of Aviation Medicine, 

Randolph Field, Texas. AFSAM Report no. 58-96, 

Sept. 1958. 19 p. PB 140 314 


Observations on iron metabolism, related to low 
oxygen tension at high altitudes, were made on hu- 
man subjects. These consisted mainly in the study 
of intestinal absorption and_turnover of iron, using 
the radioactive isotope, Fe Additional observa- 
tions were made on blood volume, reticulocytosis, 
bone marrow cytology, life span of red cells, and on 
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Reeves, J. L. 1961 
INFLUENCE OF INTERMITTENT EXPOSURE TO 
SIMULATED ALTITUDE ON PLASMA AND TISSUE 


hemoglobin breakdown pigments. 


10423 
Reynafarje D., B. 196] 





ELECTROLYTES IN RATS. —— School of Aviation 
Medicine. Aerospace Medical Center, Brooks Air 
Force Base, Texas. Report no. 61-37, Feb. 1961. 
20 p. 


Young adult rats exposed four hours each day to 
380 mm. Hg barometric pressure in an altitude 
chamber for twenty-six to twenty-eight weeks ex- 
hibited changes in body weight, organ weight, 
hemoglobin, and hematocrit of the same order of 
magnitude as rats continuously exposed to the 
same conditions. Plasma cation concentration was 
not affected, but a substantial shift occurred in the 
relative concentrations of anions. With the excep- 
tion of the ventricular myocardium, the electrolyte 
composition of soft tissues did not materially 
change. The femoral shaft, the most severely af- 
fected of the tissues, exhibited depletion of calci- 
um, phosphorus, and sodium and, at the same 


380 


PYRIDINE NUCLEOTIDE OXIDASES AND TRANS- 
HYDROGENASE IN ACCLIMATIZATION TO HIGH 
ALTITUDE. —— Amer. Jour. Physiol. , 200 (2): 
351-354. Feb. 1961. 

Activities of pyridine nucleotide oxidases and 
transhydrogenase have been examined in heart, liv- 
er and rectus femoris muscle of guinea pigs native 
to sea level and high altitude. There was found an 
enhanced reduced form of diphosphopyridine nucleo- 
tide oxidase (DPNH-oxidase) and transhydrogenase 
activity in heart and muscle from animals adapted 
to high altitude. In muscle the higher activity at 
altitude was due solely to increase in ratio of red 
to white portions. Both groups showed the pig- 
mented portion twice as active as the white one. 
In liver, neither the DPNH-oxidase system nor tice 
transhydrogenase was significantly changed in its 
activities on a fresh weight basis. Nevertheless, 
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the DPNH-oxidase is higher at altitude when the 
activity is expressed per gram of nitrogen. The 
reduced form of triphosphopyridine nucleotide oxi- 
dase activity was not appreciably changed in any of 
the studied tissues. It was concluded that adapta- 
tion to high altitude is associated with apparent 
changes in the magnitude of the electron transport 
pathway. Increased activity in skeletal muscle is 
probably related to the tissue pigment content. 
(Author's abstract) 


10424 
Richmond, D. R., 1961 

V.R. Clare, V. C. Goldizen, D. E. Pratt, R. T. 

Sanchez, and C. S. White 
BIOLOGICAL EFFECTS OF OVERPRESSURE. II. 

A SHOCK TUBE UTILIZED TO PRODUCE SHARP- 
RISING OVERPRESSURES OF 400 MILLISECONDS 
DURATION AND ITS EMPLOYMENT IN BIOMEDI- 
CAL EXPERIMENTS. —Aerospace Med., 32 (11): 
987-1008. Nov. 1961. 

A shock tube employed for blast biology studies is 
described along with the results of one series of ex- 
periments on animals ranging from a mouse to a 
goat, with extrapolation to a 70-kilogram animal. An 
interspecies correlation is presented based on mor- 
tality data from six species of experimental animals, 
as a function of body weight. 


10425 
Richmond, D. R., 1959 
R. V. Taborelli, F. Sherping, M. B. Wetherbe, R. 
T. Sanchez, V. C. Goldizen, and C. S. White 
SHOCK TUBE STUDIES OF THE EFFECTS OF 
SHARP-RISING, LONG-DURATION OVERPRESSURES 
ON BIOLOGICAL SYSTEMS.—Lovelace Foundation 
for Medical Education and Research, Albuquerque, 
New Mexico (Contract AT(29-1)-1242); issued by 
Atomic Energy Commission. Office of Technical In- 
formation, Washington, D. C. Report no. TID-6056, 
March 10, 1959. 30p. 


A closed-end shock tube was used to study the ef- 
fects of single and step-wise, fast-rising overpres- 
sures of long duration on four species of experimen- 
tal animals. For animals exposed side-on against 
the end-plate to single, sharp-rising pressure pulses, 
the reflected pressures necessary to kill 50% (LD50) 
were as follows: for the mouse - 29.8 + 1.1; rabbit - 
33.4 = 1.2, guinea pig - 36.7 = 0.7; and the rat - 38.7 

0.6 p.s.i. Animals located at short distances away 
from the end-plate were loaded in a two-step manner. 
The steps corresponded to the incident and reflected 
shock fronts. With stepwise increases in pressure, 
animals tolerated much higher reflected overpres- 
sures than when the pressure load consisted of a 
Single, sharp-rising pulse. The importance of the 
time interval between step loads was pointed out and 
briefly discussed. (Authors' summary) 


10426 

Rieck, W, 1960 
[HIGH ALTITUDE TRANSPORT OF HORSES WITH- 
OUT ADDITIONAL OXYGEN SUPPLY] HoGhenflug von 
Pferden ohne zusatzlichen Sauerstoff.—Tierarztliche 
Umschau (Sonderdruck), 1960 (6): 185-186, 1960. 
In German, 

With neither a pressurized cabin nor additional 
oxygen supply, medium-weight horses were flown at 
an altitude between 15,000 and 18,000 feet for 3-4 
hours, Although human beings would suffer from al- 
titude sickness or perhaps die from lack of oxygen, 
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the horses did not collapse, and gave evidence of an 
excellent physiological condition of the heart, lungs, 
and vascular system, 


10427 
Rimiras, P. S., 1958 
R. Hill, A. A. Krum, and A. W. Lis 
CARBOHYDRATE METABOLISM IN FED AND 
FASTED RATS EXPOSED TO AN ALTITUDE OF 
12,470 FEET.—Amer. Jour. Physiol., 193 (2): 415- 
424. May 1958. 


Blood sugar levels and the glycogen content of 
liver, heart, skeletal muscle, diaphragm, and kidney 
of both fed and fasted sea-level control rats were 
compared with those of fed and fasted rats (P) born 
at sea level and then exposed to an altitude of 12,470 
ft. for various periods of time, and with those of fed 
rats of the second filial generation (F,) born and 
maintained at altitude. In the P animals after short- 
term (24- and 72-ir.) exposure, liver, heart, muscle, 
and diaphragm glycogen was markedly decreased in 
the fed animals as compared with the fed sea-level 
controls, and markedly increased in the fasted hy- 
poxic animals as compared with the fasted sea-level 
controls. In fed P animals after long-term exposure, 
liver, heart, muscle, and diaphragm glycogen was 
the same as in fed controls after 2 and 6 months at 
altitude, and became markedly lower than in the con- 
trols after 10 months. In the Fo rats, liver and mus- 
cle glycogen was markedly decreased when compared 
with the controls; in contrast, cardiac glycogen con- 
tent was significantly higher in these Fy rats than in 
the controls. Changes were not observed in kidney 
glycogen. Hyperglycemia was observed in all P rats 
after 24 hrs., and hypoglycemia after 72 hrs. at alti- 
tude. In the long-term experiments glycemia was 
the same in experimental (P and F2) and control rats. 
(Authors' abstract). 


10428 
Romba, J., 1959 
and P. Martin 

AN EXPLORATORY STUDY INTO THE EFFECTS OF 
LOW BLAST PRESSURE ON BEHAVIOR IN RHESUS 
MONKEYS.—Aberdeen Proving Ground, Human 
Engineering Lab., Md. (Project no, TB1-1000). 
Technical Memorandum no, 11-59, Oct. 1959. 
iv+18 p. AD 229 045 


Four psychological-test-sophisticated Rhesus 
monkeys were exposed to 90 shots of 5-7 pounds per 
square inch blast peak overpressures and changes in 
behavioral phenomena were noted. Interference with 
performance improvement on learning tests was 
apparent. Selective decrements in motor coordina- 
tion were also noted. No locomotor activity changes 
were observed. The changes, however, cannot be 
interpreted as only blast pressure effects. The 
psychological experience of the blast situation to the 
animals must also be considered as a contributing 
factor. The elimination or reduction of confounding 
factors will be attempted in the next series of ex- 
periments. (Authors' abstract) 


10429 

Rosenbaum, D. A, 1959 
EXPLOSIVE DECOMPRESSION STUDIES WITH AN- 
IMALS WEARING FULL BLADDER SUIT AND HEL- 
MET,—Jour. Aviation Med., 30 (4): 251-257. April 
1959, 


Essentially the same as item no, 7299 in vol. VI 
(1957). 
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Roth, E. 1959 
SOME THEORETIC ASPECTS OF THE USE OF 
INERT GASES IN SEALED CABIN ENVIRONMENTS. 
—School of Aviation Medicine, Randolph Air Force 
Base, Tex. Report no, 58-152, Nov. 1959. 17 p. 


Some pertinent physical properties of inert gases, 
He, Ne, A, Kr, Xe, and No are outlined. The rela- 
tionship between the size history of a tissue bubble 
and the onset of symptoms in men during decompres- 
sion is reviewed. Analysis of gas factors controlling 
rate of growth and decay of tissue bubbles during 
decompression in an idealized model showed that the 
gas factor (solubility in oil2 x diffusion coefficient 
in oil / solubility in water) determines maximum 
size of bubble and symptoms, By this criterion he- 
lium appears to be 4 times, and neon 1.4 times, more 
effective than nitrogen in minimizing symptoms after 
decompression to altitude. Review of literature on 
diving and experimental studies using inert gases 
corroborated the advantages of helium and neon over 
the other inert gases and the apparent reliability of 
the bubble factor concept. The side effects and lo- 
gistic consideration of these gases are discussed and 
the factors governing the use of inert gases in oper- 
ational sealed cabins are outlined. (Author's sum- 
mary) 


10431 
Rotta, A., 1959 
and A. Lopez 
ELECTROCARIOGRAPHIC PATTERNS IN MAN AT 
HIGH ALTITUDES. —Circulation, 19 (5): 719-728. 
May 1959. 


One hundred and twenty electrocardiograms of 
healthy Peruvian men, 20 to 54 years of age and re- 
siding at 14,900 feet above sea level, were taken and 
compared with normal standards at sea level. Twen- 
ty-three (19.2%) presented definite characteristic 
signs of right ventricular hypertrophy, 39 (32.5%) 
showed highly suggestive signs of right ventricular 
hypertrophy, 37 (30.8%) were classified as right bun- 
dle-branch block, complete and incomplete, and 21 
cases (17.5%) were within normal limits. In most of 
the electrocardiograms, a predominance of negative 
deflections in the QRS complex was observed in the 
standard as well as in the precordial leads regardless 
of the dominant pattern. The mechanisms involved in 
this phenomenon are discussed with particular ref- 
erence to the positional changes of the heart. Other 
mechanisms possibly responsible for the observed 
electrocardiographic changes, such as pulmonary 
hypertension (usually found in man at high altitudes) 
and permanent exposure to an anoxic environment, 
are also discussed. The different patterns described 
were found in native Indians as well as in non-Indians 
living for a long time at high altitudes, and, for this 
reason, race and any special process of natural ac- 
climatization on the part of subjects born at high al- 
titudes are excluded as factors in the production of 
electrocardiographic changes. 


10432 

Saha, H. 1958 
STUDIES ON THE OXYGEN UPTAKE AND EFFI- 
CIENCY OF CLIMBING OF TENSING NORGAY AND 
OTHER SUBJECTS.—Quart. Jour. Exper. Physiol. 
(London), 43 (3): 295-299. 1958. 


A study was made of the oxygen consumption and 
mechanical efficiency of subjects climbing hills while 
carrying loads at an altitude of 7000 feet. The sub- 
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jects were an athlete and a sedentary subject from 
Calcutta and an athlete (Tensing Norgay, the first 
man to climb Mount Everest) and a sedentary subject 
from Darjeeling (altitude 7000 feet). Oxygen con- 
sumption during climbing was considerably lower in 
the two athletes. Mechanical efficiency (calculated 
from external work and energy expenditure) was high 
in the subjects from Calcutta during climbing with a 
low gradient and a light load, but deteriorated rapidly 
with increases in work. Tensing Norgay performed 
all the exercises with high efficiency, while the sed- 
entary subject from Darjeeling had a low efficiency | 
in all experiments. 


10433 
Saiki, H., 1959 
and T. Ebe 
PHYSIOLOGICAL ROLE OF ASCORBIC ACID. I. AS- 
CORBIC ACID METABOLISM UNDER DECOMPRES- 
SION STRESS.—Jour. Vitaminology (Kyoto), 5 (2): 
141-150. June 10, 1959. 


A study was conducted to determine the role of 
ascorbic acid in rats subjected to decompression 
with or without previous denitrogenation. After de- 
compression to 200 mm. Hg for 20 minutes, the as- 
corbic acid levels in adrenals, liver, blood, and urine 
were 81.9, 72.2, 133.8, and 292.6%, respectively, of 
the controls. This shows that decompression causes 
a change in ascorbic acid metabolism and leads to 
increased excess ascorbic acid urinary excretion. 





With decompression after denitrogenation very few 
abnormal symptoms were noted. Ascorbic acid 
levels in the adrenals, liver, blood, and urine were 
58.3, 62, 31, and 97.5% those of the controls, sug- 
gesting that the inhalation of pure oxygen prior to 
decompression not only prevents the formation of 
nitrogen bubbles but also enhances the utilization of 
ascorbic acid and increases tolerance to low pres- 
sure. (Authors' summary, modified) (30 references) 


10434 
Sarnoff, C. A., 1959 
and C. E, Haberer 
THE TECHNIQUE OF STUDYING DISTURBANCES 
OF CONSCIOUSNESS AT ALTITUDE.—Jour, Avia- 
tion Med., 30 (4): 231-240. April 1959. 


Disturbances of consciousness at altitude can be 
detected by an instrumented chamber flight (respir- 
ogram, electrocardiogram, electroencephalogram). 
Fainting may be due to hypoxia (faulty fitting or 
operation of oxygen equipment), hyperventilation, 
psychogenic faints, cardiac arrhythmias, and cortical 
insult. A technique for the planning and objective 
monitoring of diagnostic altitude-chamber flights and 
for setting up the electronic monitoring devices is 
presented. Three examples, illustrating the useful- 
ness and versatility of the technique, are reported. 


10435 

Scano, A. 1960 
[CALIBRATION IN GROUPS OF PILOTS OF THE 
MAIN RESPIRATORY AND CARDIO-CIRCULATORY 
RESPONSES TO LOW BAROMETRIC PRESSURE] 
Evaluation chez groupes de pilotes des principales 
réponses respiratoires et cardio-circulatoires a la 
depression barométrique.—lIn: Selected papers 
from symposium held 16-17 June, 1958, Paris, 
France, p. 67-76. Supplement to AGARDograph 2. 
Paris, July 1960. In French, with English summary 
(p. 76). 

In a group of 96 young jet-pilots, at 3000 and 5000 

m., the author calibrated the individual values of 
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heart rate, respiratory rate, pulmonary and alveolar 
ventilation, humeral blood pressure and electrocar- 
diogram, and established that group and individual 
variability did not exceed : 13% and - 15%, respec- 
tively. Discontinuous exposure to hypoxia seems to 
result in a reasonable degree of acclimatization to 
altitude. (Author's summary) 


10436 
Scano, A, 1958 


[DETERMINATION OF PRINCIPAL RESPIRATORY 
AND CARDIO-CIRCULATORY RESPONSES TO 
BAROMETRIC DEPRESSION IN GROUPS OF PI- 
LOTS] Taratura su gruppi di piloti delle principali 
risposte respiratorie e cardio-circolatorie alla 
depressione barometrica,—Rivista di medicina 
aeronautica (Roma), 21 (3): 455-460. July-Sept. 
1958. In Italian, with English summary (p. 458). 


The following data were recorded in 96 healthy 
jet pilots at sea level, at 3000-m, altitude (526 mm. 
pressure), and at 5500-m., altitude (379 mm. pres- 
sure): (1) heart rate; (2) respiratory rate; (3) pul- 
monary and alveolar ventilation; (4) alveolar gas 
tension; (5) humeral blood pressure; and (6) electro- 
cardiogram. Experiments were conducted by stand- 
ard methods in the subjects after having them 
arranged in homogeneous groups. Thus, collected 
values could be easily used as calibration data for 
the evaluation of functional responses to low baro- 
metric pressures, Mean statistical values are re- 
ported together with group standard deviations and 
individual deviations obtained from subjects who 
were repeatedly submitted to the experiment during 
different periods and under various conditions, A 
certain degree of acclimatization to altitude was 
noted in the subjects. (Author's summary, modified) 


10437 


Scano, A. 1958 
[SOME EFFECTS OF INTEMPERANCE AND IN- 
SUFFICIENT REST ON THE KESISTANCE TO BARO- 
METRIC DEPRESSION] Alcuni effetti dell'intempe- 
ranza e del riposo insufiiciente sulla resistenza @''a 
depressione barometrica.—Rivista di medicina 
aeronautica (Roma), 21 (1): 63-67. Jan.-March 1958, 
In Italian, with English summary (p. 67). 


Drowsiness, short lapses of consciousness, ver- 
tigo, nausea, vomiting, and short periods of apnea 
were observed in 270 pilots subjected to simulated 
altitudes of 3,000 and 5,500 m. Electrocardiograms, 
pulse rates, pulmonary rates, arterial pressure, and 
alveolar gas tension were recorded, Psychological 
test scores for seven control subjects, who were 
tested on two different occasions in a decompression 
chamber, are tabulated. The results suggest that 
individual resistance to anoxia was dependent upon 
the state of fatigue of the subject. 


10438 
Searo, J. L. 1960 


[ERYTHROPOIETIC ACTIVITY OF THE URINARY 
EXTRACT FROM SUBJECTS LIVING AT ALTI- 
TUDE] Actividad eritropoyética del extracto urina- 
rio de subjetos residentes en la altura. —— Re- 
vista de la Sociedad argentina de biologfa (Buenos 
Aires), 36 (1-2): 1-8. April-May 1960. In Spanish, 
with English summary (p. 8). 


Alcoholic extracts of urine from permanent res- 
idents of Jujuy, Argentina (1260 meters above sea 
level) did not exhibit erythropoietic activity when 
injected into the rat. Urine extracts from new- 
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comers to high altitude (Mina Aguilar, 3990 me- 
ters) showed a highly significant value for erythro- 
poietic activity 48 hours after arrival. The activity 
of urine extracts from persons living at high alti- 
tude for a long time was markedly lower than that 
of newcomers two days after their arrival, but 
markedly higher than that of residents at 1260 
meters. The weight of the alcohol extract obtained 
from 1000 cm.3 of urine in the recently arrived 
residents increased proportionally with their 
erythropoietic activity. (Author's summary, modi- 
fied) 


10439 
Schafer, G. 1959 


[ MEASUREMENTS OF OXYGEN TENSION IN THE 
BLOOD DURING DECOMPRESSION CHAMBER 
TESTS] Messungen der Sauerstoffspannung im Blut 
bei Unterdruckkammerversuchen, —— Internationale 
Zeitschrift fir angewandte Physiologie (Berlin), 
18: 22-30, 1959. In German. 

Reprint issued by Deutsche Versuchsanstalt fir 
Luftfahrt (Mulheim, Germany), as Bericht no. 118. 

An investigation was conducted to determine the 
reproducibility of blood oxygen values determined 
by Bartels' mercury electrode method under nor- 
mal conditions and during hypoxia. In rabbits at 
atmospheric pressure a constant average oxygen 
pressure of 94% was observed, while after 50-60 
minutes at a simulated altitude of 7000 meters, 
blood oxygen pressures were variable and widely 
scattered, Further investigation showed that the 
standard curve for the conversion of electrical to 
blood oxygen values shifted throughout the period 
of hypoxia. Similar results were observed in hu- 
mans exposed for brief periods to an altitude of 
7500 meters. It is concluded that the method is 
impractical for the determination of blood oxygen 
tensions during hypoxia. 


10440 
Schmidt, Z. N. 1959 


[CHANGé#S IN THE PERMEABILITY OF THE 
BLOOD-BRAIN AND BLOOD-EYE BARRIERS AT 
REDUCED ATMOSPHERIC PRESSURE ; Izmenenie 
pronitsaemosti gemato-entsefalicheskogo i gemato- 
oftal'micheskogo bar'erov pri ponizhenii atimosfer- 
nogo davleniia. —— Doklady Akademii nauk SSSR 
(Moskva), 126 (3):696-698. May 21, 1959. In Rus- 
sian. 

English translation in: Doklady, Biological Sciences 
Sections (The American Institute of Biological Sci- 
ences), 126 (1-6): 549-551. 


Doses of radioactive phosphorus (NagHP*“0,) 
were injected intravenously in rats and intraperi- 
toneally in guinea pigs. The animals were killed 
an hour later, and the radioactivity of different 
tissues and tissue fluids was measured. The radio- 
activity of the brain and the intra-ocular fluid of 
the anterior chamber of the eye was very low as 
compared with that of the other organs. In the 
second series of experiments, the animals were 
placed in a pressure chamber immediately after 
injection of the isotope and maintained for one 
hour at a pressure corresponding to 4, 6, or 12 
km. aliitude. In the rats, the permeability of the 
blood-brain barrier and the blood-eye barrier in- 
creased with reduced pressure up to 6 km, alti- 
tude. There was no further increase at 12 km. 
altitude. Under the given experimental conditions 
there was no increase of the cerebral blood supply 
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at altitude; therefore the increase in brain and in- 
tra-ocular fluid P%2 at different altitudes indicates 
a weakening of the barrier function. This disturb- 


the area of the leaking hole to the cabin volume. 
Since loss of windows is the most frequent cause of 
decompression, the physical effects of decompression 


can be lessened if the designers control maximum 
size of windows and doors with respect to cabin vol 


ance was more pronounced in guinea pigs. 







10441 ume. 
Schmitz, E, 1958 
[INVESTIGATIONS nEGARDING THE OCCURRENCE 10444 


OF INTRAVASCULAR GAS BUBBLES FOLLOWING Shatalina, A. S. 1958 





RAPID DECOMPRESSION AS RELATED TO VASCU- 
LAR TONUS] Untersuchungen uber das Auftreten 
intravasaler Gasblasen nach rascher Druckerniedri- 
gung in Abhangigkeit von Vasotonus.——Deutsche 
Versuchsanstalt fiir Luftfahrt, Zentrale fiir Wissen- 
schaftliches Berichtswesen (Mulheim, Ruhr), Bericht 
no, 69, June 1958, 23 p. In German, with English 
abstract (on card insert). 


Albino rats (170 animals) were raised to a simu- 
lated altitude of 6000 m. (353 mm, Hg) within 3 min- 
utes after having breathed oxygen for 3 minutes. 
Following a stay at that altitude for 6 minutes, the 
animals were decompressed further to 18,000 m. 
(56.0 mm, Hg) within 20 seconds. They were recom- 
pressed to atmospheric pressure after 3 minutes. 

It was the purpose of the experiment to study the ef- 
fects of vasoconstriction and/or vasodilatation on the 
formation of intravascular gas bubbles. Bubble for- 
mation was observed almost exclusively in the venous 
blood, When the vascular tonus was increased by (a) 
injection of adrenalin, (b) exposure to low tempera- 
tures (18° C.), or (c) injection of Megaphen ''Bayer" 
((N-3'dimethylamino-propyl) 3-chlorphenothiazin), 
bubble formation was reduced, while vascular dila- 
tion induced by injection of Ronical compositum (con- 
taining acetylcholinchloride, beta-pyridylcarbinol, 
and pyridostygmin bromide), as well as exposure to 
high temperature (45° C.) caused an increase in bub- 
ble formation. It is concluded that intravascular gas 
bubble formation from decompression can be con- 
trolled to some degree by inducing changes of vascu- 
lar tonus. It is assumed that the rates of blood flow 
and of gas exchange between blood and tissues are in- 
fluential factors in this process, 


10442 


Schrocksnadel, H., 1958 
W. Schmidt, and A. Opitz 

[NERVE AND MUSCLE EXCITABILITY DURING 

ALTITUDE ADAPTATION] Die Nerv- und Muskeler- 

regbarkeit im Verlaufe der Hohenanpassung | Ab- 

stract].—Pfliigers Archiv fiir die gesamte Physiolo- 

gie (Berlin), 268 (1): 62, Oct. 15, 1958, In German. 


The electrical potentials and chronaxy of the fifth 
digital abductor muscle and the motor fibers of the 
ulnar nerve were determined at 2-day intervals in 17 
subjects during a 3-week sojourn at an altitude of 
1950 meters. Altitude was found to increase the ex- 
citability of the neuromuscular system. 


10443 
Seitz, C. P., 1959 


and J. Elliott 
IF A JET DECOMPRESSES, THEN WHAT ? [Abstract]. 
—SAE Jour., 67 (7): 36-37. July 1959. 

Full paper issued as: HUMAN FACTOR ASPECTS 
OF DECOMPRESSION IN HIGH ALTITUDE TRANS- 
PORT OPERATIONS.—SAE Paper no. 51-T. 


Problems of loss of pressurization in ajetaircraft, 
such as the effects on crew and passengers and 
methods of countering decompression, are briefly 
discussed. Decompression hazards depend on time; 
the time factor in turn depends on the relationship of 


{EFFECT OF HIGH MOUNTAIN CLIMATE ON THE 
HUMAN ORGANISM: THE COURSE OF WATER 
AND FOOD INTAKE DURING MOUNTAIN CLIMB- 
ING] Vliianie vysokogornogo klimata na organizm 
cheloveka: organizatsiia vodopit'evogo rezhima i 
rezhima pitaniia pri vysotnykh voskhozhdeniiakh. — 
In: Materialy konferentsii fiziologov, biokhimikov i 
farmakologov Srednei Azii i Kazakhstana, 1 (Tash- 
kent, 1957), p. 265-270. Tashkent: Akademiia Nauk 
Uzbekskoi SSR, 1958. In Russian. 


The purpose of this brief study was to determine 
dietary conditions which might prevent the develop- 
ment of the so-called mountain sickness during 
mountain climbing, Experience indicated that pro- 
foundest and gravest shifts appeared in ascending 
mountain climbers at the time of temporary water 
scarcity and during excessive water intake following 
water hunger. Under such conditions hot tea was to 
be preferred to cold water, It is emphatically stated 
that the practice of some alpinists to subsist on dry 
food during mountain storms was unfounded, danger- 
ous, and should be discounted. Such a dietary regime 
was deleterious to the human organism, caused bod- 
ily weakness, particularly taking into consideration 
the fact that mountain storms lasted from 5 to 15days 
and frequently longer. The demand of the organism 
for vitamins increased with the altitude. The follow- 
ing vitamin regime was recommended: A, 1-2 mg,; 
B,, up to 10 mg.; By, 2-3 mg.; Bio; 3-5 mg.; D, 2 
mg.; PP, 25 mg.; and C, 300-350 mg. 


10445 
Shust, V. 1960 


{ON THE PROBLEM OF DECOMPRESSION 
CHANGES IN BLOOD. kK voprosy o dekompres- 
sionnykh izmeneniiakh krovy. —— Fiziologicheskii 
zhurnal SSSR (Leningrad), 46 (5):618-622. May 1960. 
In Russian, with English summary (p. 622). 

An attempt was made to establish the character 
of decompression changes in the blood of white 
mice. Further, the possible mechanisms of the 
decompression erythropenia were investigated by 
comparing the decompression reaction in normal 
mice and in mice subjected to X-ray radiation. 
(Author's summary, modified) 


10446 
Smolichev, E. P. 1960 


(THE INFLUENCE OF HIGH ALTITUDE ON THE 

PROTEIN COMPOSITION OF HUMAN BLOOD] O 

vliianii vysokogor'ia na belkovyi sostav krovi che- 
ioveka. —— Biulleten' eksperimental'noi biologii i 
meditsiny (Moskva), 50 (10): 78-82. Oct. 1960. In 

Russian, with English summary (p. 82). 


The blood protein composition was determined 
in 12 subjects in Stalinabad (850 m. above sea 
level) and during four months stay on the East 
Pamir mountain (4200 m. above sea level), The 
total protein concentration increased during the 
first month at high altitude. Toward the end of 
the stay it receded, though still remaining above 
the initial level. The relative and the absolute al- 





sion 


8 


0 





6. EFFECT OF ENVIRONMENTAL 


bumin in blood serum dropped immediately after 
the ascent and remained low for a month after 
descent from 4200 m,. to 850 m. The values for 
alpha-, beta-, and gamma-globulins rose imme- 
diately after ascent but returned to normal in the 
course of four months. In the first month after 
descent the alpha-, beta-, and gamma-globulin 
values were above the initial levels. The alphag- 
globulin level increased upon descent. Oncotic 
pressure of the blood rose during the first month 
after ascent, then returned to normal at the ex- 
pense of an increased concentration of the globulin 
fraction, which compensates for the decreased al- 
bumin content in blood serum, (Author's summary, 
modified) 


10447 
Sobel, H., 1958 


and S. Graboyes 
PRODUCTION OF EXPERIMENTAL CARDIAC HY- 
PERTROPHY IN RATS BY REDUCED ATNOS- 
PHERIC PRESSURE AND ELEVATED ENVIRON- 
MENTAL TEMPERATURE,— Proc. Soc. Exper, 
Biol. and Med., 97 (4): 725-726. April 1958. 


Heart weights were measured in rats exposed for 
4 hours daily to a temperature of 37° C, at an alti- 
tude of 25,000 feet. Heart weights were increased 
steadily with duration of exposure, reaching a level 
50% above the normal weights after approximately 
12 days. 


10448 
Sottano, E, Y., 1960 


F. O. Fernfindez, E, O, Zangheri, and J, R. E, 

Sufrez 
iINORMAL BLOOD VALUES IN YOUNG SUBJECTS 
LIVING IN MENDOZA (747 METERS ABOVE SEA 
LEVEL)) Valores hem&ticos normales en sujetos 
j6venes residentes en Mendoza (747 m s.n.m). —— 
Revista de la Sociedad argentina de biologfa 
(Buenos Aires), 35 (7-8): 263-274. Oct-Nov. 1959. 
In Spanish, with English sumary (p. 273). 


The following blood values were determined in 
thirty men and twenty women between 18 and 27 
years of age living in Mendoza, Argentina (747 me- 
ters above sea level): hemoglobin content in men, 
15.67 g./100 ml., in women 13.84 g./100 ml.; av- 
orn number of erythrocytes in men 5,449 million/ 
mm’, in women 4.697 million/mm?: hematocrit of 
erythrocytes in men 47.37%, in women 43,17%; av- 
erage corpuscular hemoglobin content in men 28,96 
Mug, in women 29.56 yg, average corpuscular 
volume in men 87.56 yu’, in women 91.5", aver- 
age concentration of corpuscular hemor lobin in 
men 33.08% and 32.01% in women, In cerparison 
to previous studies by other authors on persons 
living at lower altitudes or at seal level, no signif- 
icant differences in blood values were found. Dif- 
ferences between the values for men and women 
were not sufficient to alter the picture when con- 
sidering the smaller number of female subjects. 
(34 references) 


10449 
Spealman, C. R., 1958 


and J. C. Cherry 
MIDDLE EAR PERCEPTION OF PRESSURE AND 
PAIN IN DESCENT FROM ALTITUDE,—Jour. 
Aviation Med., 29 (2): 106-110. Feb. 1958. 


A study was made of the effect of the rate of 
change of pressure on sensations of pressure and 
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pain in the middle ear during descent from altitude. 
Nine subjects were recompressed from altitudes of 
8000-9000 feet at rates of 300-14,000 feet per min- 
ute for descents of 50-2000 feet. They were in- 
structed to make no movement that would tend to 
equalize external and middle ear pressures during 
descent. The altitude change required for the per- 
ception of a pressure differential in the ear was 
found to increase 50 to several hundred percent as 
the rate of descent decreased below 3000-4000 feet 
per minute. At higher rates of descent, the most 
sensitive subjects perceived altitude changes of 

100 feet or less, while the least sensitive required 
2 to 4 times this amount. Pain thresholds were 
studied with larger pressure differentials produced 
in two subjects by descents of 3000 to 10,000 feet at 
rates of 1000 to 39,000 feet per minute from alti- 
tudes of 5000 to 26,000 feet. No association was 
found Vetween the onset of pain and the rate of 
change of altitude between 1000 and 39,000 feet per 
:ninute. The threshold pressure change required 
to produce persistent pain was about 100 mm. Hg at 
all test altitudes. It is suggested that the sensory 
apparatus for the perception of descent from alti- 
tude adapts to slowly developing pressure differen- 
tials. 


10450 
Strickland, E. H., 1961 
E. Ackerman, and A, Anthony 
EFFECT OF HYPOXIA ON HEART AND LIVER 
MITOCHONDRIAL RESPIRATION AND PHOSPHO- 
RYLATION. — Aerospace Med. , 32 (8): 746-750. 
Aug. 1961. 


Studies were made of respiration and oxidative 
phosphorylation in heart and liver mitochondria 
isolated from adult rats continuously exposed to 
simulated altitudes of 17,000 and 21,000 feet for six 
weeks. The P:O ratios (number of moles of inorganic 
phosphate incorporated into organic compounds per 
atom of oxygen consumed by the mitochondria) of 
both liver and heart mitochondria were the same as 
those of controls, Liver mitochondrial respiration 
of rats maintained at 21,000 feet was lower than that 
of controls (succinate respiration, -30%; alpha-keto- 
glutarate, -20%; beta-hydroxybutyrate, -10%). The 
observed changes appeared to be associated with 
debilitation rather than a specific altitude adaptation. 
On the other hand, heart mitochondrial respiration 
showed alterations that may be adaptive. (Authors' 
summary, modified) 


10451 
Strickland, E. H., 1959 

E. Ackerman, and A. Anthony 
EFFECTS OF ALTITUDE ACCLIMATIZATION ON 
THE EQUILIBRIUM CONSTANT OF RAT OXYMYO- 
GLOBIN. — Amer. Jour. Physiol., 197 (1): 211- 
213. July 1959, 

Also issued as report: Pennsylvania State Univ. 
Biophysics Lab., University Park (Contract AF 
18(600)-940); issued by School of Aviation Medicine, 
Brooks Air Force Base, Tex. Report no. 60-25, 

Feb. 1960. 4 p. 


After continually exposing rats to simulated alti- 
tudes of about 20,000 ft. for two months, studies were 
made of a possible adaptive shift in the oxymyoglobin 
equilibrium constant, K. The results indicated that 
cellular acclimatization does not involve changes in 
the value of K. The significance of this finding as it 
relates to the functional role of myoglobin during 
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aclimmatization is briefly discussed. (Authors' 
abstract) 


10452 
Strother, G. K., 1959 
E. Ackerman, A. Anthony, and E. H. Strickland 

EFFECTS OF ALTITUDE ACCLIMATIZATION ON 
RAT MYOGLOBIN: EFFECT OF VISCOSITY AND 
ACCLIMATIZATION ON MYOGLOBIN REACTION 
RATES.—Amer. Jour. Physiol., 196 (3): 517-519. 
Mar. 1959. 


Kinetic studies were made on the myoglobin (Mb) 
of altitude-acclimatized (20,000 ft. for 4-12 wk. in an 
altitude chamber) and control rats to investigate 
changes in the functional activity as measured by the 
reaction rates involved in oxygen uptake and oxygen 
dissociation of this respiratory pigment. Reaction 
rate constants were determined for purified extracts 
of Mb from control and acclimati7ed rats over the 
viscosity range 0.87-53 centipoise. Glycerol-water 
mixtures were used as the viscous media. Reaction 
rates varied with the viscosity of the suspending me- 
dium in a non-linear fashion. The experimental re- 
sults indicate that acclimatization has little or no ef- 
fect on the kinetics of skeletal rat Mb extracts. For 
heart Mb extracts, results suggest that the equilib- 
rium constant, K, decreases by a factor of two for 
acclimatized rats, thereby supporting the present be- 
lief that Mb acts as a sort of oxygen buffer. A de- 
crease in the equilibrium constant means that the Mb 
will release more of its stored oxygen at a given low 
oxygen pressure. More oxygen would also be avail- 
able if the amount of Mb increased. 


10453 
Stutman, L. J., 1959 
F. H. Kriewaldt, V. Doerr, and M. George 
EFFECT OF LIPEMIA ON ARTERIAL OXYGEN AT 
HIGH ALTITUDE.—Jour. Applied Physiol., 14 (6): 
894-896. Nov. 1959. 


Some of the effects of acute fat loading on arterial 
Og at high altitude are described. Five dogs were 
taken to 12,000 feet in an altitude chamber and given 
fat infusions (1 g./kg.). There was a 10% drop in the 
arterial Og content and a similar drop in the Og ca- 
pacity. One of the dogs hada surgically induced intra- 
atrial septal defect and died of a fat emboli. Three 
dogs serving as controls at ground level had a 4% 
drop in arterial Og content after fat infusions. A 
practical method for screening poor human risks 
among flying personnel, employing a fat tolerance 
test, is discussed. The drop in the Og content and 
capacity of canine blood after fat infusions at 12,000 
feet is at least twice that at ground level. (Authors' 
abstract) 


10454 

Stutman, L. J. 1960 
AN EXPLANATION FOR SUDDEN DEATH IN CER- 
TAIN FLYING PERSONNEL AT HIGH ALTITUDE. 
—Aerospace Med., 31 (8): 659-660. Aug. 1960. 


In dogs, elevation of the serum fatty acids, both at 
ground level and high altitude, lowered the arterial 
oxygen content. One of the dogs, in which an inter- 
atrial septal defect had been artificially produced, 
died suddenly at altitude after its serum lipid level 
had been elevated. An autopsy disclosed fat emboli 
in the capillaries and other small vessels of the 
lungs and brain. Similar findings were reported 
from autopsies of pilots who had died suddenly dur- 
ing flights at high altitudes. The pilots were obese, 
with a patent foramen ovale and, occasionally, had 
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had a heavy meal prior to take-off. It is known that 
there is a direct causal relationship between high 
levels of serum fatty acids and drop in oxygen con- 
tent, which is increased at high altitude. The mech- 
anism of formation of fat emboli is uncertain, but 

it is speculated that hypoxia caused by elevated serum 
fatty acids may in turn bring the fatty acids out of 
solution to cause circulating fat emboli, due to pH 
changes. The patent foramen ovale would indicate 
that initially fat emboli lodge in the lungs. Pumonary 
hypertension develops with an increase in the right 
auricular and ventricular pressures with subsequent 
opening of the formerly nonfunctional foramen ovale. 
In time, fat emboli reach the brain, and the subject 
succumbs. 


10455 
Subauste, C., 1958 
R. Aliaga, C. Silva, J. Correa, and F. Moncloa 

COMPARATIVE STUDY OF ADRENAL FUNCTION 
AT SEA LEVEL AND AT HIGH ALTITUDE: THE 
RESPONSE TO ACTH. —~Institute of Andean Biology, 
Lima, Peru; issued by School of Aviation Medicine, 
Randolph Air Force Base, Texas. Report no. 58-95, 
Sept. 1958. 17 p. 


In two groups of subjects, similar in age and phy- 
sical characteristics, intravenous influsions of 2 and 
5 I.U. of ACTH (adrenocorticotropic hormone) were 
used to determine the sensitivity of the adrenal gland 
to ACTH. The first group consisted of 21 male medi- 
cal students who had been born and were living at sea 
level. The second group included 15 men who had 
been residents at 14,900 feet for at least 11 months. 
The response was estimated by the increase in 
urinary excretion of 17-ketosteroids and 17-hydroxy- 
corticosteroids, and a fall in the eosinophilic blood 
count. Data obtained suggest these conclusions: (1) 
According to baseline studies, excretion of 17-keto- 
steroids is lower in natives of high altitude, but there 
is no significant difference in 17-hydroxycorticoste- 
roid excretion. (2) With the ACTH dosage used, all 
three parameters are less in inhabitants at high al- 
titude. (3) The lesser degree of response at high 
altitude could be due to chronic hypoxia. (4) Since a 
previous investigation, in which 25 I.U. of ACTH were 
used, showed no significant difference under admin- 
istration of larger doses of ACTH, the adrenals of 
high altitude inhabitants, although less sensitive to the 
drug, are able to produce a maximal response similar 
to the one obtained in residents of sea level. (From 
the authors' summary and conclusion) (57 references) 


10456 

Telcharov, L. 1960 
|ON FUNCTIONAL CHANGES AND CERTAIN INDI- 
CATORS OF ADAPTATION OF THE ORGANISM TO 
HIGH MOUNTAIN CONDITIONS IN BULGARIA] Pro 
funktsional'ni zmini i deiaki pokaznyky prystosov- 
nosti organizmu do vysokohirnykh umov u Bolgarii. 
—Fiziologichnyi zhurnal (Kyiv), 6 (1): 36-43. Jan. 
1960. In Ukrainian, with English summary (p. 43). 


Observations on subjects manifesting one or more 
symptoms of mountain sickness at 1500-2525 m. al- 
titude during ascent of Bulgarian mountains, led to 
the conclusion that the casual mechanism of the dis- 
order is based on conditioned reflexes. Adaptive 
changes encountered up to 3000 m. altitude are as- 
sociated with disturbances in the central neuroregu- 
latory mechanism, such as disturbances in inter- 
and intra-coordination of different systems, primar- 
ily the cardiovascular and respiratory system. Pro- 
gressive adaptation is shown by the gradual return 
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to normal of the following indices: (1) increase in 
the number of cutaneous capillaries, (2) difference in 
the axillary-oral temperature ratio, and (3) drop in 
blood pressure during Burger's pressor test. (From 
the author's summary) 


10457 
Timiras, P.S., 1958 
R. Hill, A. A. Krum, and A, W. Lis 
CARBOHYDRATE METABOLISM IN FED AND 
FASTED RATS EXPOSED TO AN ALTITUDE OF 
12,470 FEET.—Amer. Jour. Physiol., 193 (2): 415- 
424. May 1958. 


Studies of carbohydrate metabolism were made in 
fed or fasted rats exposed to a simulated altitude of 
12,500 feet for 24 hours, in rats born at sea level 
and exposed to high altitude for up to 10 months, 
and in rats born and maintained at altitude. Expo- 
sure of sea-level rats to altitude produced a de- 
crease in body weight after 24 and 72 hours and 
after 10 months, but not after 2 and 6 months. Body 
weight was lowest in animals born and maintained 
at altitude. The heart weight/body weight ratiowas 
increased 20% in animals exposed to altitude for 10 
months, and 90% in animals born at altitude. Both 
fasting and exposure to altitude caused an increase 
in adrenal weight after 24 hours, but adrenal and 
thymus weights were unchanged in animals born at 
altitude. Hyperglycemia was observed after 24 
hours at altitude, and hypoglycemia after 72 hours. 
Glycemia was unchanged during longer periods of 
exposure. Liver, heart, muscle and diaphragm gly- 
cogen was decreased in fed animals exposed to al- 
titude for 24 or 72 hours, and increased in fasting 
animals. Glycogen was the same as in sea-level 
controls after 2 and 6 months at altitude, but was 
decreased after 10 months. Rats born and main- 
tained at altitude had decreased liver and muscle 
glycogen content, and increased cardiac glycogen. 


10458 
Torres Portugal, M., 1959 
and E, Campos Vaicarcel 

{HEMATOLOGICAL VALUES IN HEALTHY MEN 
AND WOMEN LIVING IN AREQUIPA] Valores 
hematoldgicos en hombres y mujeres sanos resi- 
dentes en Arequipa.—Anales de la facultad de 
medicina, Universidad nacional mayor de San 
Marcos de Lima (Peru), 41 (1): 38-61. 1959. In 
Spanish. 


Higher hematological values (hemoglobin, hema- 
tocrit, reticulocytes, sedimentation rate, leucocytes, 
eosinophils, basophis, and monocytes) were tabu- 
lated for normal men and women living in Arequipa, 
Peru (2,327 meters of altitude above sea level). 
Hematological variations were also noted in relation 
to sex. The results were compared with hematolog- 
ical values obtained in subjects at sea level and in 
other parts of the world. 


10459 

Totsuka, T. 1959 
| VARIATIONS IN THE COMPOSITION OF HUMAN 
BLOOD UNDER LOW PRESSURE CONDITIONS| 
Teiatsu fuka ni yoru jintai ketsueki seibun no henka 
{Abstract ].——Nihon kokii igaku shinri-gakkai kiroku 
| Proceedings of the Japanese Society of Aviation 
Medicine and Psychology] (Tokyo), no, 7: 3-4. May 
1959. In Japanese. 


Variations in venous blood composition were 
studied in healthy adults elevated to 300 m. and 
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5000 m. in a low-pressure chamber. Samples of 
venous blood were obtained one hour before ascent 
and at one-hour intervals during thy low-pressure 
conditions. No significant changes were observed 

in the red and white blood cell counts. However, 

the former increased significantly after a longer 
stay at these conditions. Since no significant 
changes were observed in blood and plasma densi- 
ties, the amount of serum protein is presumed to be 
normal, A tendency towards a decrease in plasma 
sodium and potassium concentrations was observed 
after a prolonged stay in the low-pressure chamber. 
The sodium/potassium ratio remained approximately 
constant. The amount of lactic acid in venous blood 
remained within the normal range during the first 
three hours of the experiment, but increased rapidly 
after the fourth hour. No change in the amount of 
creatine in blood was noted. However, a tendency 
toward a decrease in blood coagulation time was 
noticed at the end of the experiment. 


10460 
Tsivilashvili, A. S., 1961 
and I, N, Cherniakov 

[THE EFFECT OF EXPLOSIVE DECOMPRESSION 
ON THE ANIMAL AND HUMAN ORGANISM] Vliia- 
nie vzryvnoi dekompressii na organizm zhivotnykh 
i cheloveka, —— Voenno-meditsinskii zhurnal (Mosk- 
va), 1961 (9): 65-69. Sept. 1961. In Russian. 


Outstanding findings are summarized of research 
on the physiological effects of explosive decompres- 
sion carried on in countries outside of the Soviet 
Union and satellite countries. 


10461 

Tsyrul'nikov, A. N. 1961 
(CHANGES IN CIRCULATION AND BLOOD OXyY- 
GEN SATURATION DURING ACCLIMATIZATION 
OF MAN TO MOUNTAIN CONDITIONS] Izmeneniia 
krovoobrashcheniia i nasyshcheniia krovi kislo- 
rodom v protsesse akklimatizatsii cheloveka v 
gorakh. —— Biulleten' eksperimental' noi biologii 
i meditsiny (Moskva), 52 (8): 41-47. Aug. 1961. 
In Russian, with English summary (p. 47). 

Acclimatization of the cardiovascular system was 

observed in a group of highly trained alpinists dur- 
ing ascent to Peak Pobedy (7,439 m. altitude). Four- 
teen days were spent at 7,009 m. altitude without 
oxygen apparatus. At high altitude (6,200 m.) the 
pulse rate reached 89.4 beats per minute on the 
first day; it decreased on the third day to 85 beats 
and in some cases to 70 beats. At 7,100 m. alti- 
tude the pulse rate after four days of acclimatiza- 
tion averaged 108 beats per minute and in some 
individuals it was as low as 90 beats/min. Sys- 
tolic arterial pressure showed no change while the 
diastolic pressure decreased sometimes. Function 
tests at high altitude indicated a favorable re- 
sponse of the cardiovascular system to acclimati- 
zation, Oxyhemometric measurements were taken 
before, during, and after holding of breath. Aver- 
age time of breath holding ranged between 3 and 
4 minutes. Acclimatization permitted oxygen satu- 
raiion of blood to fall ‘to lower levels before re- 
sumption of breathing and reduced the restoration 
period. It is concluded that trained and acclimatized 
mountain-climbers are capable of considerable 
physical exertion at high altitudes without any un- 
toward shifts in the cardiovascular and respiratory 
systems, 
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10462 
Udalov, IU. F. 1958 


10465 


Van Fossan, D. D., 1958 


[ON THE EFFECT OF NOVOCAIN ON HIGH-ALTI- 
TUDE TOLERANCE OF WHITE RATS. Il. EFFECT 
OF PARA-AMINOBENZOIC ACID] K voprosu o vlii- 
anii novokaina na perenosimost' belymi krysami 
prebyvaniia na bol'shikh vysotakh. II. Vliianie 
paraaminobenzoinoi kisloty.—Biulleten' eksperi- 
mental'noi biologii i meditsiny (Moskva), 46 (8): 71- 
72. Aug. 1958. In Russian, with English summary 
(p. 72). 

English translation in: Bull. Exper. Biol. and Med. 
(Consultants Bureau, New York), 46 (8): 967-968. 
1959. 


It was experimentally established that para-amino- 
benzoic acid increases the survival of rats raised to 
high altitudes. Experiments performed on 114 rats 
with the addition of paraaminobenzoic acid to their 
food (200 mg. per 100 gm) demonstrated that the 
mortality rate of these animals decreased by half. 
The conclusion was drawn that para-aminobenzoic 
acid increases the resistence of the body to oxygen 
insufficiency. (Author's summary) 


and R. T. Clark 
POST-MORTEM DIAGNOSIS OF HYPOXIA BY 
MEANS OF BRAIN LACTIC ACID CONCENTRATION, 
—Amer. Jour. Physiol., 192 (3): 577-580. March 
1958. 


The lactic acid concentration of the brain was 
measured up to 3 hours after death in rats, dogs, and 
rabbits exposed to simulated altitudes of 15,000 to 
30,000 feet for up to 1 hour. Post-mortem lactic 
acid was increased an average of 87 mg./100 cc. in 
dogs, 98 mg./100 cc. in rabbits, and 62 mg./100 cc. 
in rats after 1 hour at 25,000 feet. The increase 
reached a maximum shortly after death, and was 
fairly constant from animal to animal withina species, 
and throughout the post-mortem period studied. 
Brain lactic acid was increased with increasing alti- 
tude and duration of exposure. Breathing of 100% 
oxygen during altitude exposure reduced the post- 
mortem brain lactic acid concentration below normal 
values. Return to ground level before death resulted 
in recovery of lactic acid values, at a rate having a 
velocity constant of .32 and with a half-life for lactic 


10463 

Valdivia, E. 1958 
TOTAL CAPILLARY BED IN STRIATED MUSCLE 
OF GUINEA PIGS NATIVE TO THE PERUVIAN 


acid of 2.2 minutes. 


10466 
Velasquez, T. 1959 





MOUNTAINS. —Amer. Jour. Physiol., 194 (3): 585- 
589. Sept. 1958. 


Studies were made of a capillary and fiber con- 
centration in cross-sections of two thigh and two 
leg muscles from guinea pigs born and maintained 
at high altitude or at sea level. Animals living at 
high altitude had the same number of muscle fibers 
for a given area of tissue, but showed an average 
increase in the number of capillaries and in the num- 
ber of capillaries surrounding a single muscle fiber. 
It is suggested that the increase in capillaries in 
high-altitude animals represents an improved mech- 
anism for the diffusion of oxygen from blood to 
the tissue, compensating in part for the low oxygen 
tension of the blood. 


10464 
Van Fossan, D. D., 


1959 
and C, Biddulph 

EFFECTS OF ALTITUDE AND OF ANESTHESIA ON 

BRAIN ELECTROLYTES AND LACTIC ACID. — 

Amer. Jour. Physiol., 196 (5): 1063-1066. May 1959. 


The concentration of lactic acid, sodium, potas- 
sium, and calcium was measured in four structures 
of the brain three hours after death in anesthetized 
and unanesthetized dogs which had been subjected to 
simulated altitude and ground level control protocols 
for 15 minutes. The effect of simulated altitude was 
elevation of (a) the sodium concentration in the coro- 
na radiata but not in the cerebral cortex or caudate 
nucleus, (b) the calcium concentration in the cortex, 
corona radiata and caudate nucleus, and (c) the lactic 
acid concentration in all the tissues. No potassium 
change was noted. The effect of anesthesia was very 
slight and only indirectly detectable. The sampling 
problem was studied and caudate nucleus and cortex 
recommended as sampling sites for the detection of 
hypoxia by lactic acid elevation if a whole hemisphere 
cannot be used. It is pointed out that accuracy in 
diagnosing ante mortem hypoxia depends upon dis- 
crete anatomical sampling since lactic acid is not 
evenly distributed within the brain. A chemical ap- 
proach to give compensation for the uneven distribu- 
tion of lactic acid is presented. (Authors' abstract) 


CORRELATION BETWEEN ALTITUDE AND CON- 
SCIOUSNESS TIME IN HIGH-ALTITUDE NATIVES. 
— Inst. of Andean Biology, Lima, Peru; issued by 
School of Aviation Medicine, Brooks Air Force Base, 
Tex. Report no. 60-8, Dec. 1959. 10p. 

The consciousness time was determined, after 
withdrawal of oxygen supply at 32,000, 34,000, 
36,000, and 40,000 feet of simulated altitude, in high- 
altitude natives, residents of Morococha, located at 
14,900 feet. A correlation curve between level of 
altitude and consciousness time was derived. For 
several reasons, previously discussed, the end 
point corresponded to the time of "imminent uncon- 
sciousness". The correlation curve between altitude 
level and consciousness time found in the high- 
altitude native residents shows that, by comparison 
with sea-level people, they have a greater tolerance 
to acute and severe anoxia. The curve appears to 
be asymptotic. (Author's summary and conclusions) 


10467 
Velasquez, T. 


1959 
TOLERANCE TO ACUTE ANOXIA IN HIGH ALTI- 
TUDE NATIVES,—Jour. Applied Physiol., 14 (3): 
357-362. May 1959. 


Native residents living at an altitude of 14,900 feet 
were suddenly exposed to simulated higher altitudes, 
ranging from 30,000 to 40,000 feet, in a low pres- 
sure chamber. The "time of consciousness" and the 
ceiling of air breathing were determined. Inaddition, 
observations were made on the respiratory charac- 
teristics at these altitudes. Comparing the results 
with those given by previous investigators using sea- 
level residents, they indicate that a man born and 
living at an altitude of 14,900 feet has a definitely 
greater tolerance to acute hypoxia than a man born 
and residing at sea level. The relative influence of 
hypoxia and hypocapnia on the symptoms which de- 
veloped during this test is discussed. (Author's 
summary) 


10468 
Verzhbinskaia, N. A. 


1960 
[THE PERMEABILITY OF THE BLOOD-BRAIN 
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BARRIER AS AN INDEX OF THE STATE OF AC- 
CLIMATIZATION TO HYPOXIA] Pronitsaemost' 
gematoentsefalicheskogo bar'era kak pokazatel' 
sostoianiia akklimatizatsii k gipoksii. —— Doklady 
Akademii nauk SSSR (Moskva), 130 (6): 1374-1377. 
Feb. 21, 1960. In Russian, 


This is a report of a series of experiments on 
the permeability of the blood-brain barrier in hy- 
poxic rats, their offspring (2nd generation), and 
in the 7th-9th generation of rats in a hypoxic en- 
vironment, The permeability was measured in vivo 
by calculating the transfer of radioactive p32 from 
blood to brain tissue. The data show a rapid re- 
duction of blood radioactivity in hypoxic rats and 
an augmented transfer of P32 to the brain, which 
indicates a disturbance of the barrier function, 
Further, they suggest an increased permeability of 
all histo-hematological barriers in hypoxia. In the 
7th-9th generation of rats the barrier function re- 
turns to normal, It is concluded that in the first 
phase of acclimatization to hypoxia the barrier 
functions of the organism are impaired due to in- 
sufficient energy available from oxidizing reactions. 
In the second phase, the vertebrate organism 
adapts to hypoxia on the cellular level by a shift 
in the metabolic level with a more effective utili- 
zation of energy from oxidation, and the blood- 
brain barrier functions are normalized again. 


10469 
Violette, F., 1958 
and R. Senelar 

[PULMONARY VASCULAR LESIONS PRODUCED 
BY EXPLOSIVE DECOMPRESSION IN THE DOG] 
Les lésions vasculaires pulmonaires par décom- 
pression explosive chez le Chien.——Journal de 
physiologie (Paris), 50 (2): 556-557. March 1958. 
In French, 


A study was made in dogs of the bronchial and 
pulmonary vascular lesions produced by explosive 
decompression in .03 second at a differential pres- 
sure ratio of 3.1. Radiologic examination of ves- 
sels injected with a radio-opaque substance prior to 
decompression revealed hemorrhaging from tle pul- 
monary venous capillaries, but no damage to the 
pulmonary and bronchial arteries. Microscopic ex- 
amination showed a slight effect of decompression 
on the arteriolar walls, and more severe dislocation 
of the elastic fibers on the outer walls of the venous 
capillaries, with occasional rupture. 


10470 
Waterlow, J. C., 1958 
and H. W. Bunjé 

ELECTROLYTE CHANGES DURING ACCLIMATI- 
ZATION TO HIGH ALTITUDE: OBSERVATIONS 
MADE ON THE BRITISH EXPEDITION TO THE 
COLOMBIAN ANDES, JANUARY 1957.—University 
College of the West Indies, Jamaica, British West 
Indies; issued by School of Aviation Medicine, Ran- 
dolph Air Force Base, Texas. Report no. 58-79, 
Aug. 1958. 15 p. 


The cause of mountain sickness was investigated 
in two individuals during a climbing trip in the Si- 
erra Nevada de Santa Marta in Colombia, near the 
Venezuelan border. Measurements were taken on 
nitrogen (in foods, urine, and feces), ammonia, so- 
dium, potassium, phosphorus, and chloride (inurine), 
hemoglobin plasma pH, plasma bicarbonate, urine 
pH and acidity. The addition of potassium chloride 
in an attempt to alleviate potassium depletion due to 
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alkalosis showed that subjects differ in their ability 
to conserve-potassium, but that the data obtained 
show that potassium balance is important in prevent- 
ing mountain sickness. (32 references) 


10471 

Weiner, K. 1959 
[ON THE INFLUENCE OF PROLONGED CONTINU- 
OUS HYPOXIA ON SERUM GLUTAMIC ACID- 
OXALACETIC ACID-TRANSAMINASE]| Uber den 
Einfluss von langfristiger kontinuierlicher Hypoxie 
auf die Serum-Glutaminsaure-Oxalessigsaure- 
Transaminase.——Deutsche Versuchsanstalt ftir 
Luftfahrt (Mulheim, Ruhr). Report no. 101, Sept. 
1959. 27 p. In German, with English abstract (on 
card insert). 


Both young and mature rabbits were exposed to a 
simulated altitude of 6000 m. (64 mm. Hg) for 41 days, 
then returned to normal atmospheric pressure and 
observed an additional period of 42 days. At altitude 
the young animals lost weight (6.5%) during the first 
five days, then adjusted and appeared normal; their 
serum transaminase level fell from 6 units to 3.4 
units in 20 hours, then rose to a value of 9.5-33 units 
for the remainder of the experiment (including the 
stay at normal pressure). Similarly, adult animals 
showed an initial decline followed by a sharp increase 
in transaminase. Hemoglobin levels increased at al- 
titude in both groups of animals and decreased grad- 
ually at normal pressure. Lactic acid and pyruvic 
acid levels showed similar fluctuations, generally an 
initial rise, followed by a decline, and return to nor- 
mal levels. The transaminase activity, which re- 
flects the level of protein metabolism, is apparently 
independent of the synthesis of hemoglobin. Lactic 
acid and pyruvic acid levels are indicators of carbo- 
hydrate metabolism. 


10472 

Williams, E. S. 1961 
SALIVARY ELECTROLYTE COMPOSITION AT 
HIGH ALTITUDE. —— Clinical Sci. (London), 21 (1): 
37-42. Aug. 1961. 


Four subjects (3 men and 1 woman) who spent a 
protracted unbroken period at and above 15,000 feet 
of altitude showed an increased salivary excretion 
of sodium and a decreased excretion of potassium 
when compared to the concentrations obtained dur- 
ing their stay at altitudes below 10,000 feet. The 
ratio of sodium to potassium showed a marked rise 
in every case. (Author's summary, modified) (36 
references) 


10473 

Wiinsche, O. * 1960 
{CN THE PATHOGENESIS AND PROPHYLAXIS OF 
DECOMPRESSION SICKNESS OF THE HIGH ALTI- 
TUDE FLIER. DI. INTRAVASCULAR FORMATION 
OF GAS BUBBLES IN EXPLOSIVE DECOMPRES- 
SION EXPERIMENTS AFTER ALTITUDE ADAPTA- 
TION] Zur Pathogenese und Prophylaxe der Druck- 
fallkrankheit des HGdhenfliegers. I. Intravasale 
Gasblasenbildung im Drucksturzversuch nach 
HGhenakkomodation. -—— Internationale Zeitschrift 
fiir angewandte Physiologie (Berlin), 18 (2): 165- 
174. 1960. In German. 


The formation of intravascular gas bubbles was 
investigated in approximately 900 rats which were 
exposed to explosive decompression at 18,000 m. 
simulated altitude in a decompression chamber. 
One group included rats which were brought to 
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this altitude immediately after prior adaptation to 
4000 m, altitude (112 to 240 hours); another group 
spent 180 hours at 4000 m. simulated altitude, 
then was recompressed to sea level for 48 hours 
before being brought back to 4000 m. altitude and 
subjected to explosive decompression at 18,000 m. 
altitude, Pre-flight adaptation to 4000 m. altitude 
considerably lessened the appearance and intensity 
of symptoms of decompression sickness. The 
formation of gas bubbles is regulated by two sepa- 
rate factors. The first is primarily due to intensi- 
fied elimination of body nitrogen in accordance 
with physical gas laws, The second factor is re- 
lated to physiological compensation mechanisms in 
acute hypoxia. 


10474 

Wiinsche, O, 1960 
|RESEARCH ON RAPID DECOMPRESSION AFTER 
PREVIOUS EXPOSURE TO AN ALTITUDE OF 
FOUR THOUSAND METERS] Recherches sur la 
décompression rapide aprés séjour préalable 4 une 
altitude de quatre mille métres.-—-Deutsche 
Versuchsanstalt fir Luftfahrt (Milheim, Germany), 
Report no. 125, p. 65-71. June 1960, In French 
and German, 


Exposure for 180 hours to a simulated altitude of 
4000 meters caused an increase in the concentration 
of hemoglobin and red blood cells in the blood of 
rats, Exposure for an additional 180 hours in- 
creased the hematopoietic effect of altitude and de- 
creased from 5 to 3 hours the half-life of nitrogen 
bubbles formed in the tissues by rapid decompres- 
sion to an altitude of 18,000 meters, 


10475 
Yurugi, R., 1960 
and T. Totsuka 

(ANALYSIS OF FATIGUE DURING STRESS OF 
LOW ATMOSPHERIC PRESCURE. Ill. ON THE 
CHANGE OF INORGANIC ELECTROLYTES IN THE 
BLOOD AND BRAIN OF RATS DURING STRESS OF 
LOW ATMOSPHERIC PRESSURE). —— Koku igaku 
jikkentai hokoku [Report of the Aero Medical Experi- 
mental Group] (Japan), no. 38, March 20, 1950. 12 p. 
In Japanese, with English summary. 


After rats had been exposed to a simulated al- 
titude of 7000 meters for several hours, their 
sera, red blood cells, and brains were analyzed 
for electrolytes by flame photometry. An increase 
in potassium content and a lowering of the sodi- 
um-potassium ratio were noted in the sera, red 
blood cells, and brains. The chloride content of 
the sera and red blood cells and the calcium 
content of the brains were decreased. 


10476 
Zakharevich, G. P., 1959 
S. I. Kondrashov, A. K. Podshybiakin, and 
A. IE. Vidrenko 
[CHANGES IN THE ELECTRIC POTENTIALS OF 
SKIN IN HEALTHY SUBJECTS AND SCHIZOPHREN- 
ICS UNDER HIGH-ALTITUDE CONDITIONS| Zminy 
elektrychnykh potentsialiv shkiry u zdorovykh ta 
khvorykh na shyzofreniiu v umovakh vysokogir'ia. — 
Fizologichnyi zhurnal (Kyiv), 5 (6): 828-833. Nov- 
Dec.1959. In Ukrainian, with English summary (p. 
833). 


Galvanometric estimations of electrodermal re- 
sponses to high-altitude conditions were made on 46 
healthy adolescents (14-18 years of age) and 8 
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schizophrenic patients on a high-mountain trip. On 
the first day, at 2200 m. altitude, an asymmetrical 
distribution of skin electrical resistance was regis- 
tered in all adolescents. The largest deviations 
were noted in the fronto-parietal, liver, and spleen 
areas. However, after a period of acclimatization, 
a uniform distribution of the resting potentials re- 
appeared in most subjects. On ascent to 4205 m. 
altitude, these subjects did not show any pronounced 
symptoms of high-altitude sickness. Subjects with 
asymmetrical distribution of skin resting potentials 
after the acclimatization period experienced head- 
ache, facial cyanosis, nausea and vomiting on the 
same ascent. Schizophrenics showed a decrease in 
the degree of asymmetry, but the asymmetry was 
not completely eliminated. (From the authors' sum- 
mary) 


10477 
Zharov, S. G., 1961 
and A, E, Ivanov 

[THE EFFECT OF GREAT CHANGES IN ATMOS- 
PHERIC PRESSURE ON THE HUMAN ORGANISM 
AT HIGH ALTITUDES] Vliianie bol'shikh perepadov 
atmosfernogo davleniia na organizm cheloveka na 
bol'shikh vysotakh. —— Voenno-meditsinskii zhurnal 
(Moskva), 1961 (9): 61-65. 1961. 


Seven healthy men were repeatedly decompressed 
from ground level to 16,000-18,000 m. altitude in- 
volving pressure drops of 0.4-0.5 atmosphere 
within 1-1.5 seconds. A total of 52 experiments 
were performed. The subjects had prior training 
in oxygen breathing under pressure. A study was 
made of conditioned motor reflexes, electroenceph- 
alogram, electrocardiogram, electromyogram of 
abdominal muscles, changes in respiratory rate, 
behavior, external appearance, and subjective feel- 
ings. During the first 6-10 sec. there was an in- 
hibition of conditioned reflexes and a disorder of 
the respiratory rhythm in all subjects. EEG 
changes were moderate and essentially the same 
as during gradual ascent to altitude. Diminution of 
changes in motor conditioned reflexes, respiratory 
functions, and circulatory functions with repeated 
decompressions indicates the development of pro- 
tective adaptation mechanisms. 


10478 
Zolese, A., .961 
and G. Meineri 

[EFFECT OF BAROMETRIC DECOMPRESSION ON 
TOOTH MOBILITY] Influenza della depressione ba- 
rometrica sulla motilita dentaria. — In: IInd World- 
IVth European Aviation and Space Medicine Congress 
(Rome, 1959), Papers, vol. 2, part 1, p. 424-428. 
Roma, 1961. In Italian. 


A group of subjects was exposed to 4000 m. of alti- 
tude in a decompression chamber for 30 minutes. 
During this period, tooth mobility was studied, using 
an instrument consisting of a series of steel plates 
varying between 0.05 mm. and 0.2 mm. placed easily 
between two incisors. Upon exposure to altitude an 
increase (average 32.4%) was found in the amplitude 
of interdentary space. This was reduced to 18.3% 
when the subjects received oxygen at altitude. Using 
a similar apparatus with a pully attached (described 
and illustrated) placed in the interdentary space, six 
young men were decompressed to 4000 m. and five to 
5500 m. Measurements of pulmonary ventilation and 
interdentary spaces were made after 30 minutes at 
altitude. No subject received oxygen. The results 
obtained were as follows: (1) pulmonary ventilation 
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at sea level was 9.036 liters/minute, alveolar oxygen 
tension (PAO?) 108.28 mm. Hg, and alveolar carbon 
dioxide level (PACO2) 33.49 mm. Hg; (2) at 4000 m. 
ventilation attained 11.610 1./min. (increase of 28.5%), 
PAgy and PACOs, 50.10 mm. Hg and 30.32 mm. Hg, 
respectively; (3) at 5500 m., pulmonary ventilation 

= 12.886 1./min. (increase of 42.6%), PAQsg = 35.08 
mm. Hg, and PACQg = 29.22 mm. Hg; and (4) 32.8% 
increase in the amplitude of inierdentary space was 
found for subjects at 4000 m., and 19.0°% for those 

at 5500 m. 


e. Anoxia 
|Hyperoxia, Hypocapnia, etc, under 3-c] 


10479 

Alifanov, V. N. 1950 
[THE EFFECT OF ANOXIC ANOXIA AND LOW 
BAROMETRIC PRESSURE ON THE HUMAN ELEC- 
TROCARDIOGRAM (VECTOROMETRIC ANALYSIS) ] 
Vliianie gipoksicheskoi giposkii i nizkogo barome- 
tricheskogo davleniia na elektrokardiogrammu 
cheloveka (Vektorometricheskii analiz). —— Biul- 
leten' eksperimental'noi biologii i meditsiny (Mosk- 
va), 50 (10): 29-34. Oct. 1960. In Russian, with 
English summary (p. 33-34). 


Analyses were made of 120 electrocardiograms 
obtained from healthy subjects during a short stay 
at 5000 m. simulated altitude (hypoxia) and at 
10,000 m. simulated altitude with oxygen breath- 
ing. A coincidental swing to the left of the AP and 
AORS-T vectors with no special displacement was 
noted in subjects with satisfactory hypoxia toler- 
ance. In low hypoxia tolerance, about 20 to 25 min. 
after ascent, there was a relative swing of the 
cardiac vectors to the right, which indicated an in- 
creased strain on the right side of the heart. Good 
tolerance to low barometric pressure was charac- 
terized by a swinging of the cardaic vectors to the 
left side with intensified activity of the left ven- 
tricle. Deterioration in low barometric pressure 
was indicated by the appearance of an ECG of the 
S,;-O3 type vector AP. Often the AQRS swung to 
the right with R/T and R/P indices going up. 
These signs are interpreted as showing increased 
Strain placed on the right side of the heart. (Au- 
thor's summary, modified) 


10480 
Alpert, N. R., 

H. Kayne, and W. Haslett 
RELATIONSHIP AMONG RECOVERY OXYGEN, 
OXYGEN MISSED, LACTATE PRODUCTION AND 
LACTATE REMOVAL DURING AND FOLLOWING 
SEVERE HYPOXIA IN THE UNANESTHETIZED 
DOG.—Amer. Jour. Physiol., 192 (3): 585-591. 
March 1958. 


Oxygen consumption and plasma lactate were 
measured in spinally-transected dogs exposed to 
hypoxia (4-6% Og) for 10-20 minutes. Oxygen con- 
sumption was depressed during hypoxia, and re- 
turned gradually to normal during recovery. Lactate 
was increased during hypoxia and returned toward 
normal during recovery. A highly significant re- 
lationship was found between O2 missed (O2 con- 
sumption during hypoxia minus the presumed resting 
metabolism) and the excess O2 consumption of re- 
covery (recovery O2 consumption minus normal O02 
consumption). The relationship indicated that the 
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greater the depression in metabolic rate during 
hypoxia, the greater was the depression during re- 
covery. A significant relationship was also observed 
between O2 missed and lactate produced, but no 
correlation was found between lactate removed and 
excess O2 consumption during recovery. It is con- 
cluded that there exists no "oxygen debt" during 
hypoxia. The effects of hypoxia are attributed to 
displacement of a metabolic governor. 


10481 

Antonacio, F. 1959 
{CONSIDERATIONS ON SERUM IRON, TOTAL AND 
UNSATURATED HEMOGLOJWIN IN INDIVIDUALS 
EXPOSED TO INTERMITTENT HYPOXIA| Consid- 
eracdes sdbre o ferro sérico, transferrina total e in- 
saturada em individuos submetidos 4 hipoxia intermi- 
tente.——Revista medica da aeronautica (Rio de 
Janeiro), 11 (3-4): 44-47. July-Dec. 1959. In 
Portuguese. 


Pilots exposed to intermittent hypoxia exhibited a 
great increase in serum iron content, and a decrease 
in the concentration of total and unsaturated hemo- 
globin. This increase of physiological hemolysis, 
associated with a decrease in erythrocytogenic ac- 
tivity produces in individuals subjected to intermit- 
tent hypoxia a greater saturation of hemoglobin upon 
return to normal atmosphere. 


10482 

Asvall, J. E. 19€0 
TRANSAMINASE ACTIVITY AFTER EXPERIMEN- 
TAL HYPOXIA IN RABBITS. —— Scandinavian 
Jour, Clinical and Lab. Invest. (Oslo), 12 (2): 
239-246. 1960. In English, 


A significant increase (two and one-half times 
the pre-experimental value) of glutamic oxalacetic 
transaminase was found in the blood of rabbits ex- 
posed for one-half hour to 3.8 vol. per cent oxy- 
gen (transient hypoxia). The concentration returned 
to near normal about 20 hours after exposure in 
most rabhits. Determinations of transaminase in 
the dlocu and cerebrospinal fluid of other rabbits 
20 minutes after hypoxic death (100 per cent ni- 
trogen for 5-8 minutes) revealed a general tenden- 
cy toward an increase over the pre-hypoxic levels, 
No significant difference in enzyme concentration 
was shown by comparing the animals killed by 5- 
8 minutes of hypoxia with those killed by other 
methods, but not exposed to hypoxia. 


10483 
Bilint, P., 
A. Fekete, P. Gémori, and Z. Nagy 

[ THE RELATION BETWEEN MINUTE VOLUME 
AND RENAL BLOOD FLOW DURING ARTERIAL 
HYPOXIA ] Das Verhalten des Minutenvoiumens und 
der Nierendurchblutung bei arterieller Hypoxie. 
—- Pflugers Archiv fur die gesamte Physiologie 
(Berlin), 271 (6): 705-714. 1960. In German. 


The interrelationships of blood minute volume, 
renal blood flow, and blood oxygen saturation 
during 8-11% oxygen-breathing were investigated 
in chloralosed dogs. Renal blood flow measured 
directly and by the PAH clearance technique was 
observed to decrease during hypoxia at blood sat- 
uration levels below 50%. Blood oxygen saturation 
showed an inverse linear relation with renal re- 
sistance and a direct linear relationship with the 
renal fraction of total blood volume. A significant 
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increase in minute volume was observed only 
when blood oxygen saturation fell below 50%. 


10484 
Bandiera, G., 1959 
and P. F. Antognetti 
[CONTRIBUTION TO THE KNOWLEDGE OF FUNC- 
TIONAL AND ANATOMO-HISTOLOGICAL MODIFI- 
CATIONS OF THE ORGANISM IN EXPERIMENTAL 
HYPOXIA] Contributo alle conoscenze sulle modifi- 
cazioni funzionali ed anatomoistologiche dell'orga- 
nismo nell'ipossi sperimentale. — Atti della societa 
italiana di cardiologia (Roma), 2: 300-301. 1959. 
In Italian, 
Three to four hours after breathing a hypoxic 
mixture (8-10% oxygen) dogs were sacrificed and 
the following was observed: (1) increase in pulmo- 


nary ventilation in a direct relation with the degree of 


hypoxia; (2) no significant change in oxygen con- 
sumption; (3) increase in circulation; (4) decrease of 
arterial blood oxygen saturation; (5) slight decrease 
in venous blood oxygen saturation; (6) changes in 
renal function; and (7) histological and histochemical 
changes in the liver, kidney, heart, thyroid and 
adrenal glands. 


10485 

Barbashova, Z. I. 1960 
|ACCLIMATIZATION TO HYPOXIA AND ITS 
PHYSIOLOGICAL MECHANISMS] Akklimatizatsiia 
k gipoksii i ee fiziologicheskie mekhanizmy.-— 
Leningrad: Izdatel'stvo Akademii Nauk SSSR, 1960. 
215 p. In Russian. 


The mechanisms of acclimatization to hypoxia 
are reviewed. The first part, entitled struggle for 
oxygen, treats adaptive reactions consisting of 
attempts to preserve oxygen partial pressure in 
the blood and to increase oxygen utilization by the 
tissues. The second part—adaptation of tissues to 
subsistence on reduced oxygen partial pressure — 
encompasses an intensification of the anaerobic 
processes of energy exchange and an increase in 
the general resistance of tissues. Further, suc- 
cessive formation of adaptive reactions to pro- 
longed hypoxia and specific and nonspecific signs 
of acclimatization are described. The regulation 
of the acclimatization process to hypoxia by 
nervous and endocrine systems is discussed. This 
book is intended for use by physicians and physiol- 
ogists in the fields of aviation medicine, physiology 
of sports, and clinical medicine. (662 references). 


10486 

Barbashova, Z, I, 1958 
EFFECT OF ACUTE AND CHRONIC HYPOXIA IN 
THE RAT AFTER REMOVAL OF THE SUPERIOR 
CERVICAL SYMPATHETIC GANGLIA, — Doklady, 
Biol. Sciences Sections (Amer. Inst. Biol. Sciences, 
Washington, D. C.), 115 (1-6): 743-748. 1958. 


English translation of item no, 7329, vol. VI. 


10487 
Barbashova, Z. L., 1961 


and IU. E. Moskalenko 
[CHANGES IN THE DIELECTRIC PROPERTIES OF 
SKELETAL MUSCLE TISSUE OF ANIMALS AC- 
CLIMATIZED TO HYPOXIA] Ob izmeneniiakh elek- 
tricheskikh parametrov tkanei skeletnoi muskula- 
tury zhivotnykh, akklimatizirovannykh k gipoksii. 
— Biofizika (Moskva), 6 (3): 328-330, 1961. In 
Russian, 
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English translation in: Biophysics (Elsevier Pub- 
lishing Co., Amsterdam), 6 (3): 57-58. 1961. 


Adult male rats were acclimatized to hypoxia by 
repeated ascents to 7600 m, altitude in an altitude 
chamber, The rats were kept at altitude 4 hours 
daily, 6 days a week for one month. The dielectri- 
cal properties of muscle tissue were measured by 
means of silver electrodes placed directly on intact 
thigh muscle with the skin removed. As the fre- 
quency was increased from 100 cycles to 200 cycles, 
the active resistance of living tissues and the di- 
electric constant in the same frequency range de- 
creased several fold. There was a definite shift in 
the frequency dependence of dielectric loss as com- 
pared with unacclimatized controls, It is concluded 
that acclimatization to hypoxia is accompanied by 
structural changes in muscle tissue on a macro- 
molecular level. 


10488 

Barbashova, Z. I. 1959 
|ROLE OF SPLANCHNIC NERVES AND OF THE 
ABDOMINAL SYMPATHETIC CHAINS IN THE 
RESPONSE OF RATS TO ACUTE AND CHRONIC 
HYPOXIA| Rol'chrevnykh nervov i briushnykh 
simpaticheskikh tsepochek v reaktsii krys na ostruiu 
i khronicheskuiu gipoksiiu. — Fiziologicheskii 
zhurnal SSSR (Leningrad), 45 (2): 163-170. Feb. 
1959. In Russian, with English summary (p. 170). 

English translation in: Sechenov Physiological 
Journal of the USSR (Pergamon Press, London), 
45 (1/2): 147-154. 1959. 

Groups of albino rats with the splanchnic 
nerves and abdominal sympathetic chains (5-6 
ganglia) removed, as well as controls, were 
treated for acute hypoxia tolerance and ability 
of hypoxia acclimatization. In the tolerance 
experimenis they were exposed to simulated 
altitudes of 13,000 m. until respiratory arrest 
or convulsions occurred. The sympathectomized 
rats tolerated altitude exposure less well than 
the controls, particularly if a longer time period 
had elapsed after the operation.—In the acclima- 
tization experiments. the rats were pretrained in 
a low-pressure chamber at 7600 m. altitude for 
one month and then exposed to 13,000 m. altitude. 
Again the sympathectomized animals (some of 
them had died during training) showed shorter 
survival periods than the controls. As their re- 
spiratory system had not been stimulated, their 
altitude tolerance had not increased. Their red 
blood cell count and hemoglobin level, however. 
had risen considerably. The discrepancy between 
a marked polycythemia and low anoxia tolerance 
supports the view that stimulation of erythro- and 
hematopoiesis may sometimes prove the inade- 
quacy, rather than the efficiency of the process of 
acclimatization. It is concluded that the sympathetic 
nervous system plays an important part in the proc- 
ess of acclimatization to hypoxia. 


10489 
Barbashova, Z.I., 1959 
G. I. Grigor'eva, V. V. Ermilova, and Z. G. 
Fomina 
{CONTRIBUTION TO THE STUDY OF THE 
NERVOUS INFLUENCE ON HYPOXIC ERYTHRO- 
CYTOSIS] K voprosu o vliianii nervnoi sistemy na 
gipoksicheskii eritrotsitoz. — Fiziologicheskii 
zhurnal SSSR (Leningrad), 45 (7): 856-864. July 
1959. In Russian, with English summary (p.864). 
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Activation of erythropoiesis during adaptation 
to prolonged exposure to low partial pressure of 
oxygen in the inspired air was studied in albino 
rats following cervical or abdominal desympathiza- 
tion, or adrenalectomy, and in intact controls. 

It was found that the erythropoietic response does 
not depend on a sympathetic nervous influence or 
on adrenal hormones. The extent of variations in 
erythropoiesis is determined by the initial blood 
hemoglobin values, i.e., by the basal level of 
oxygen capacity of the blood. The lower the 
initial blood oxygen capacity level before training 
in the pressure chamber, the greater the erythro- 
poietic response in prolonged hypoxia. 


10490 
Battaglia, F. C., 1958 
G. Meschia, A. Hellegers, and D. H. Barron 
THE EFFECTS OF ACUTE HYPOXIA ON THE OS- 
MOTIC PRESSURE OF THE PLASMA.—Quart. Jour. 
Exper. Physiol. (London), 43 (2): 197-208. 1958. 


Determinations of the osmotic pressure of plasma 
and plasma concentrations of glucose, sodium, potas- 
sium, proteins, and urea were made in rabbits, 
lambs, and adult and fetal sheep and goats subjected 
to acute severe hypoxia for 20-60 minutes. Hypoxia 
invariably produced an increase in plasma osmotic 
pressure ot 10-45 milliosmols/kilogram of water. 

In well-fed rabbits, 50-1007 of the rise in osmotic 
pressure was due to hyperglycemia, while in starved 
rabbits and other animals 30-100% of the increase 
was due to a rise in plasma electrolyte concentration. 
It is suggested that acute severe hypoxia produces an 
increase in intracellular osmotic pressure which re- 
sults in a movement of water from the extracellular 
fluids, except when extracellular glucose is also in- 
creased. Experiments in which the increase in os- 
motic pressure could not be wholly accounted for by 
changes in plasma electrolytes and glucose suggest 
that hypoxia also causes an increase in the plasma 
concentration of other substances. 


10491 
Baugh, C. W., 1959 

R. W. Cornett, and J. D. Hatcher 
THE ADRENAL GLAND AND THE CARDIOVASCU- 
LAR CHANGES IN ACUTE ANOXIC ANOXIA IN 
DOGS.—-Circulation Research, 7 (4): 513-520. July 
1959. 

Anoxic anoxia induced in intact anesthetized dogs 
with 6% oxygen in nitrogen for 15 min. produced a 
rise in cardiac output, stroke volume, heart rate, 
respiratory rate, hematocrit, arterial systolic and 
right ventricular systolic and mean pressures, and a 
fall in arteriovenous oxygen difference and total 
peripheral resistance. These changes were pre- 
vented or moderated in a similar series of acutely 
adrenalectomized (ligation technic) dogs, in which 
the degree of oxygen desaturation of arterial and 
mixed venous blood was comparable to that produced 
in intact anoxic dogs. Blood removed from intact 
anoxic dogs and infused into normal assay dogs at 
0.5 ml./kg./min. produced a significant rise in car- 
diac output in the assay dog, a rise which was asso- 
ciated with a decrease in arteriovenous oxygen dif- 

ference and an unchanged oxygen consumption and 
arterial pressure. No rise in cardiac output is seen 
in assay dogs similarly infused with normal blood or 
blood removed from acutely adrenalectomized anoxic 
dogs. It is suggested that the transferable agent 
demonstrated is responsible for the cardiac output 
elevation and for many of the other cardiovascular 
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changes in acute anoxic anoxia. The possibility that 
the agent arises from the adrenal medulla is dis- 
cussed. (Authors' summary) 


10492 
Baumgartner, G., 1961 
O. Creutzfeldt, and R. Jung 

MIC ROPHYSIOLOGY OF CORTICAL NEURONES IN 
ACUTE ANOXIA AND IN RETINAL ISC EMIA.— 
In: Cerebral anoxia and the electro. ncephalogram, 
p. 5-34. Springfield, Illinois: Charles C Thomas, 
1961. 


The influence of acute systemic anoxia (nitrogen 
breathing) and of local retinal ischemia on neuronal 
discharges was investigated by recordings from 192 
neurons of the cat's visual and motor cortex, and an 
attempt was made to elucidate the influence of the 
lower brain stem on anoxic alterations of cortical 
neurons. Nitrogen breathing (100%) and acute sys- 
temic hypoxia (1-8% oxygen) caused four periods of 
alterations in neuronal activity. After anoxia, re- 
covery of neuronal spikes occurred within 10-30 
seconds. Evoked activity of cortical neurons showed 
longer survival times during hypoxia than spontane- 
ous activity. (Authors' summary, modified) (41 ref- 
erences) 


10493 
Beck, C., 1958 
and P. Beickert 

{MORPHOLOGICAL ALTERATIONS IN THE COCH- 
LEA OF THE GUINEA PIG DURING HYPOXIA AND 
NOISE STRESS] Morphologische Veranderungen an 
der Schnecke des Meerschweinchens bei Sauerstoff- 
mangel und Larmbelastung.——Archiv fur Ohren- 
Nasen- und Kehlkopfheilkunde (Berlin), 172 (3): 238- 
245. Feb. 1958. In German. 


Twelve guinea pigs inhaled a hypoxic mixture of 
nitrogen and 5% oxygen for 15, 30, and 60 minutes; 
six of the animals were subjected to pure sounds 
(3000 c.p.s., 120 db.), one minute after the beginning 
of hypoxia. Three controls inhaled a 15% oxygen and 
nitrogen mixture. Results showed that hypoxia alone 
induces nuclear changes in the outer hair cells of the 
cochlea; these changes increase with the duration of 
exposure and spread to the internal hair cells. It is 
assumed that the stria vascularis is most sensitive to 
hypoxia, and that its functional disturbances are re- 
sponsible for the rapid decrease in cochlear poten- 
tials. The spiral ganglion presents increasingly 
severe, ischemic cellular alterations, and vacuoles 
develop in the plasma. Hypoxic stress, added to 
pure-sound stress, induces immediately substantial 
deteriorations in the sensory cells of the organ of 
Corti, which increase with the duration of exposure. 
Cellular damage is especially severe in the ganglion. 
It thus appears that hypoxia acts primarily on the 
Stria vascularis and secondarily on the organ of Corti, 
while sound stress alone (as observed in earlier ex- 
periments) acts primarily on the organ of Corti. Hy- 
poxia and sound stress combined have a cumulative 
effect on the stria, on the organ of Corti, and on the 
spiral ganglion in the sound-stressed sector. 


10494 

Beller, N. N, 1958 
THE SIGNIFICANCE OF INTEROCEPTORS IN THE 
REGULATION OF THE SATURATION OF ARTERIAL 
BLOOD WITH OXYGEN, II. THE ROLE OF THE 
SPLEEN AND SINOCAROTID ZONES IN THE REGU- 
LATION OF THE SATURATION OF THE ARTERIAL 
BLOOD WITH OXYGEN DURING HYPOXIC 
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STATES, —Bull. Exper. Biol. and Med., 45 (2): 
171-174. Feb. 1958. 


Cats exposed for approximately 30 minutes to a 
simulated altitude of 7500 meters after denervation 
of the spleen showed no significant difference from 
intact animals in the oxygen saturation of arterial 
blood. Denervation of the carotid sinus produced a 
greater decrease in oxygen saturation during hypoxia. 
When both the spleen and the carotid sinus were de- 
nervated, the effect was the same as with denervation 
of the carotid sinus alone, The increase in erythro- 
cytes and hemoglobin occurring with hypoxia was not 
affected by denervation of the carotid sinus, but was 
eliminated by splenic denervation. It is concluded 
that blood oxygen saturation during hypoxia is depend- 
ent On respiratory conditions rather than on the he- 
moglobin content of the blood, 


10495 
Benelli, C., 


1958 
G. Dupuy, and G. Rougier 

|THE CEPHALIC CIRCULATORY EFFECTS OF HY- 

POXEMIA IN THE RABBIT] Sur les effets circula- 

toires céphaliques de l"hypoxémie chez le Lapin. — 

Journal de physiologie (Paris), 50 (2): 571-575. 

March 1958. In French. 


Studies were made of the effect of hypoxia on the 
carotid circulation in rabbits. Inhalation of 7% oxygen 
in nitrogen produced an increase in respiratory rate 
and amplitude, a moderate transient increase in 
femoral arterial pressure, and an increase in the ca- 
rotid debt, with carotid vasodilatation. Restoration of 
air breathing resulted in immediate recovery of 
arterial pressure, while respiration and the carotid 
debt remained elevated. Three per cent oxygen 
breathing produced a brief period of hyperventilation, 
followed by apnea. Arterial pressure and the carotid 
debt were simultaneously increased, and then pro- 
gressively decreased until cardiac arrest occurred. 
No evidence of carotid vasodilatation was found during 
severe hypoxia. 


10496 

Benzi, G. 1961 
(EFFECT OF VITAMIN Bj2 ON THE RESISTANCE 
TO EXPERIMENTAL HYPOXIA AND ON RELA- 
TIVE HEPATOSIS] Azione della vitamina B,9 sulla 
resistenza all'ipossia sperimentale e sulla epatosi 
relativa. ——:arr:az:o (Pavia), 1% (3): 144-151. 
March 1961. In Italian, with English summary 

(p. 144). 


Mice given an intraperitoneal injection of vita- 
min Bj9, decompressed to 200 mm. tg in ten 
minutes and kept at that level for 45 minutes, 
exhibited the same convulsive symptoms and fatal 
outcome as the control animals. Histopathological 
examinations demonstrated that vitamin Bj) was 
capable of decreasing the intensity of hypoxic 
hepatic steatosis. Quantitative chemical determina- 
tions of total hepatic lipids showed a statistically 
important decrease in the lipid content of treated 
animals in comparison with the controls. (45 ref- 
erences) 


10497 


Betzien, G. 1958 
[ON THE PROGNOSIS OF HUMAN EFFICIENCY] 

Zur Prognose menschlicher Leistungsfahigkeit. — 
Deutsche Versuchsanstalt fiir Luftfahrt (Mulheim, 
Germany), Report no. 64. 33 p. May 1958. InGerman, 
with English abstract. 
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The effect of oxygen lack as a general stress im- 
posed on the central nervous system is discussed. 
The components of the physiological reaction to hy- 
poxia are defined by reference to theoretical formula 
relating the oxygen pressure of inspired air and cer- 
ebral venous blood to cerebral oxygen consumption, 
ventilation rate, circulation rate, and lung efficiency. 
A comparison of these variables with performance on 
a test of neuromotor function (fitting appropriately 
sized balls into holes of different diameters) during 
hypoxia indicates that a significant correlation exists 
between cerebral blood oxygen content, respiratory 
rate, and neuromotor performance. 


10498 
Biddulph, C., 
and D. D. Van Fossan 
BLOOD SUGAR RESPONSE OF DOGS EXPOSED TO 
HY POXEMIA AND/OR HY POC APNIA.——Amer. 
Jour. Physiol., 196 (2): 235-237. Feb. 1959. 


Blood sugar levels of 93 dogs are reported. In 
animals in which respiration was controlled and hy- 
pocapnia induced for 15 minutes, 
in blood sugar. However, there was an elevation 
when hypocapnia and hypoxemia were combined. Ex- 
posure for 30 minutes elevated blood sugar to a 
greater extent in the hypoxemic group than in the 
comvoined hypocapnic and hypoxemic group, whereas 
hypocapnia alone produced no change. Exposure of 
pentobarbital sodium-injected or uninjected dogs to 
30,000 feet simulated altitude for 15 minutes failed 
to produce a Statistically significant increase in 
blood sugar, although evidence was observed of a 
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physiologically important increase. (Authors' 
abstract) 

10499 

Biddulph, C., 1958 


D. D. Van Fossan, D. Criscuolo, and R. T. Clark 
LACTIC ACID CONCENTRATION OF BRAIN 
TISSUES OF DOGS EXPOSED TO HYPOXEMIA 
AND/OR HYPOCAPNIA.—Jour. Applied Physiol., 
13 (3): 486-490. Nov. 1958. 

Brain lactic acid was measured 3 hours after 
decapitation of dogs exposed for 30 minutes to (1) 
hypocapnia induced by hyperventilation with 21% 
oxygen, (2) hypoxemia with hypocapnia, induced by 
hyperventilation with 5% oxygen, and (3) hypoxemia 
induced by normal ventilation with 5% oxygen. 
Analysis of samples of white matter from the 
corona radiata and corpus callosum, gray matter 
from the caudate nucleus and cerebral cortex, and 
white and gray matter from an entire cerebral 
hemisphere revealed a significant increase in 
lactic acid content in hypoxemia and hypoxemia 
with hypocapnia, and no significant difference in 
hypocapnia alone. In every condition, the lactic 
acid level of gray matter was higher than that of 
white matter, making it the preferred sampling 
site for the determination of the presence of 
hypoxemia at the time of death. 


10500 
Biddulph, C., 1958 
D. D. Van Fossan, D. Criscuolo, and R. T. Clark 
RELATION OF HYPOXEMIA AND/OR HYPOCAPNIA 
TO LACTIC ACID CONTENT OF BRAIN AND 
CARDIOVASCULAR RESPONSE.—Amer. Jour. 
Physiol., 193 (2): 345-349. May 1958. 
Anesthetized dogs were exposed for 15 minutes 
to (1) hypocapnia, induced by hyperventilation with 
21% oxygen, (2) hypoxemia with hypocapnia, induced 
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by hyperventilation with 5% O2, or (3) hypoxemia, 
induced by normal ventilation with 5 or 4°, O2. 
Respiratory minute volume and blood pH were in- 
creased after 15 minutes in groups (1) and (2). and 
carbon dioxide content was decreased. In group 
(3), respiratory minute volume, blood pH, and CO2 
tension were unchanged, while O2 content was 
decreased. Blood pressure was increased in | 
animals subjected to hypoxemia without hypocapnia, 
and decreased in the other groups. Heart rate was 
increased in all animals. Blood lactic acid was in- 
creased significantly only in group (2) and in animals 
breathing 4°% O02, while brain lactic acid concen- 
tration was increased only in the former group. 

It is indicated that the brain was adequately supplied 
with oxygen during hypocapnia despite probable 
cerebral vasoconstriction, a shift in the Og dis- 
sociation curve, and increased cerebral O2 con- 
sumption. In hypoxemia without hypocapnia, the 
compensatory mechanisms of increased systemic 
arterial pressure, increased cardiac output, and 
cerebral vasodilatation were apparently sufficient 
to counteract the reduced blood Og tension, During 
hypoxemia with hypocapnia, the hypocapnic effect 
predominated, producing, with decreased blood 

Og tension, a pronounced cerebral Og deficiency. 


10501 
Billitteri, A., 1961 
G. Mazzella, and G. Gasso 

[EFFECT OF BAROMETRIC DECOMPRESSION ON 
BEHAVIOR OF BLOOD, BONE MARROW, AND 
SOME IMMUNOLOGICAL PHENOMENA IN GUINEA 
PIGS EXPOSED TO IONIZING RADIATIONS] In- 
fluenza della depressione barometrica sul compor- 
tamento del sangue, del midollo e alcuni fenomeni 
immunitari in cavie sottoposte ad irradiazioni 
ionizzanti. —— Rivista di medicina aeronautica e 
spaziale (Roma), 24 (2): 189-233. April-June 1961. 
In Italian, with English summary (p. 227). 


Guinea pigs were exposed to anoxic anoxia in a 
decompression chamber and totally irradiated with 
500 r for approximately 31 minutes. The animals 
were divided into various groups: controls, groups 
respectively irradiated at 6,000, 7,500, and 9,000 
meters of simulated altitude, group irradiated at 
sea level, and group exposed to 9,000 meters with- 
out irradiation. Studies of survival, body weight, 
changes in blood picture, reticulocytes, bone mar- 
row, bactericidal potency, antibody production, and 
the anatomo-pathological picture indicate that the 
anoxia of decompression does not have a protec- 
tive effect on the injury produced by ionizing radi- 
ations, even in the light of minor variations found 
in blood and bone marrow elements. 


10502 
Black, J. E., 1958 
and I. C. Roddie 
THE MECHANISM OF THE CHANGES IN FORE- 
ARM VASCULAR RESISTANCE DURING 
HY POXIA.—Jour. Physiol. (London), 143 (2): 
226-235. Sept. 23, 1958. 

Heart rate, blood pressure, and forearm blood 
flow were measured in 4 subjects breathing 5-10% 
oxygen in nitrogen, 4-10% carbon dioxide in air, 
or 4% CO2 and 8% Og in Ng. Hypoxia and hyper- 
capnia were found to produce similar increases in 
respiration. Hypercapnia without hypoxia produced 
an increase in arterial pressure, a slight decrease 
in blood flow, a marked increase in vascular 
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resistance, and a slight increase in heart rate. 
Hypoxia without hypercapnia resulted in a 100 
increase in forearm blood flow, a reduction in 
vascular resistance, and little change in arterial 
or venous blood pressure. Heart rate was increased 
from 80 to 150 beats/minute. Voluntary hyper- 
ventilation produced circulatory changes similar 

to those found during hypoxia. Blocking of the 
forearm nerves with 2% lignocaine did not affect 
the decrease in vascular resistance during hypoxia, 
indicating that the vasodilatation was mediated 
through humoral rather than nervous mechanisms. 
When alveolar pCO2 was maintained at a constant 
level during hypoxia, forearm blood flow and heart 
rate were only slightly increased, vascular resist- 
ance remained unchanged, and arterial pressure 
was increased. It is concluded that the vascular 
effects of hypoxia are due more to the hypocapnia 
produced by hyperpnea than to lack of oxygen. 


10503 
Bloom, W. L. 1959 
GLYCOGEN OF THE HEART, LIVER, AND 
MUSCLE AND LACTIC ACID AND GLUCOSE 
CHANGES IN BLOOD LOSS SHOCK OR ANOXIA 
IN RATS.—Piedmont Hospital, Atlanta, Ga. 
(Contract DA-49-007-MD-932); issued by Office 
of the Surgeon General (Army), Washington, D. C. 
{[Unnumbered report], March 26, 1959. 12 p. 
AD 213 018 
Lactic acid and glucose changes in the blood and 
glycogen changes in the heart, liver, and muscle 
were compared in rats subjected to bleod loss or 
anoxia. It was found that both blood loss and 
anoxia resulted in little change in blood sugar but 
a significant lactacidemia. There is a rapid 
depletion of liver glycogen in the animal subjected 
to blood loss but little change in the animal sub- 
jected to anoxia. Rapid glucose depletion of the 
blood is demonstrated in both groups of animals 
when the liver is removed and the lactacidemia 
is accentuated. Leg muscle and cardiac muscle 
glycogen is little affected by these two procedures. 
The response in the adrenalectomized animal does 
not differ from that observed in the normal animal 
with the exception that the liver glycogen of the 
adrenalectomized animal is more rapidly depleted. 
It would appear that the liver has a critical role 
in the metabolic changes which occurred in the 
shock. The changes in shock, although frequently 
attributed to anoxia, have been shown to be the 
result of the combination of ischemia as well as 
anoxia. (Author's abstract) 


10504 
Bozzoni, F., 1961 
F. Grimaldi, and C. G. Kwilecki 

{BEHAVIOR OF THE COLOR SENSE IN HYPOXIA 
EXAMINED WITH FARNSWORTH TESTS] Il 
comporta.nento del senso cromatico in ipossia 
esaminato con i tests di Farnsworth.—In: IInd 
World-IVth European Aviation and Space Medicine 
Congress (Rome, 1959), Papers, vol. 2, part 1, 
p. 443-455. Roma, 1961. In Italian. 


Eighteen normal trichromatic subjects and two 
congenital dyschromatopsic subjects were given 
two Farnsworth color tests (Panel D 15 and 100 
Hues) while exposed to a simulated altitude of 
5500 meters in a decompression chamber. Another 
group of 18 normal trichromates and 12 dyschroma- 
topsics were also given the color tests and subjected 
to compression of the ocular bulb with Bailliart's 
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ophthalmodynamometer with and without oxygen 
inhalation. The results indicated that: (1) under 
general decompression-chamber hypoxia a 
dyschromatopsia for blue appeared with slight 
variation in perception of green and red; (2) under 
condition of local hypoxia induced by ocular com- 
pression, normal trichromates exhibited signifi- 
cant dyschromatopsia, especially for blue when 
compression was equivalent to 20 g, dyschroma- 
topsia with many errors in the green zone when the 
compression value was about 40 g, and dyschroma- 
topsia for red if the compression value attained 

60 g; (3) in congenital dyschromatopsic subjects 
local ocular compression aggravated the preexisting 
dyschromatopsia, decreasing perception for blue, 
green, and red, depending on the degree of com- 
pression used; and (4) oxygen inhalation during 
ocular compression cancelled the effects produced 
by compression, indicating the efficiency of oxygen 
inhalation towards the functional recuperation of 
color vision. Included are numerous representa- 
tive figures and tables. 


10505 


Brown, Harold N. 1959 
OXYGEN AT WHAT ALTITUDz ?—-Air Facts, 22 (3): 
19-27. March 1959. 


The first evidence of hypoxia occurs at 5,000 feet 
in the form of diminished night vision. Oxygen should 
be used while flying above 5,000 feet at night. At 
10,000 feet there is definite but undetectable hypoxia 
requiring the use of oxygen. At this altitude the blood 
oxygen saturation level is 90%, compared to 95% at 
sea level. At 14,000 feet, when the oxygen saturation 
drops to 84% the symptoms are as follows: dimming 
of vision, hand tremor, clouding of thought and mem- 
ory and judgment errors. At 16,000 feet, when the 
blood oxygen saturation level drops to 77%, the indi- 
vidual becomes disoriented, belligerent or euphoric, 
and completely irrational. Between 18,000 and 20,000 
feet, neurocirculatory collapse or primary shock 
occurs with loss of consciousness. At higher altitudes 
more profound shock occurs, and collapse or even 
death is possible. An outline of oxygen equipment is 
presented and an oxygen dissociation chart included. 


10506 


Briner, H., 1960 
K. Dietmann, and K. E. Klein 
RESULTS OF THE OXYGEN-WANT TEST AND 
THEIR RELATION TO UNSPECIFIC ADAPTATION 
PROCESSES OF THE ORGANISM.—Deutsche 
Versuchsanstalt fur Luftfahrt (Milheim, Germany), 
Report no. 125, p. 5-19. June 1960. In English 
and German. 


A significant difference in the extent of 
eosinopenia occurring during hypoxia (7500 m.) 
was observed between subjects showing a rapid 
decrease in hypoxic efficiency reserve measured 
by the pellet-recorder test (type A) and subjects 
showing a more gradual decrease and greater 
total efficiency reserve (type B). Type B subjects 
showed a less marked decline in eosinophil 
level and a more rapid recovery after return 
to atmospheric pressure. It is suggested that the 
poorer functional efficiency reserve and apparently 
greater activation of the adrenal gland in type A 
subjects indicate a greater sensitivity of the cells 
of the central nervous system to stress. It is 
concluded that with the assumption of cell hypoxia 
as the final effect of many stressors, the ef- 
fectiveness of individual unspecific adaptation 
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processes may be predicted from performance 
on the hypoxia test. 


10507 
Brier, H., 1959 
K. Dietmann, and K. E. Klein 
[HYPOXIA TEST: ITS BASIS AND RELATION TO 
REGULATIVE EVENTS IN THE ORGANISM] Der 


Sauerstoffmangeltest: iiber Grundlagen und Beziehun- | 


gen zu regulativen Vorgangen im Organismus. — 
Internationale Zeitschrift fiir angewandte Physiologie 
(Berlin), 18: 1-12. 1959. In German. 


Performance efficiency on a psychomotor task was 
observed to conform during hypoxia (7% Og) to two 
subject types characterized by a sharp and rapid de- 
cline in performance (type A), or by a more gradual 
decline in performance and greater total performance 
time (type B). Type A performance was correlated 
with lower age and with distrubances in neurovegeta- 
tive functioning (respiratory arrhythmia, dermo- 


graphia, hyperhidrosis, etc.) during normal breathing. 


A marked decline in eosinophil level was observed in 
both groups after hypoxia; the decline was more se- 

vere in the type A group. It is suggested that obser- 
vations of neurovegetative functioning and eosinophil 
level following hypoxia may serve as a basis for the 

estimation of functional efficiency reserve. 


10508 
Bryant, J. H., 1958 


and R. Thompson 
THE EFFECT OF ANOXIA ON THE ACQUISITION OF 
A DISCRIMINATION HABIT.——Jour. Compar. and 
Physiol. Psychol., 51 (2): 202-204. April 1958. 


The effects of varying degree of decompression 
and anoxia on the subsequent performance in a hori- 
zontal-vertical visual discrimination problem were 
studied on male albino rats. The first experimental 
procedure tested the influence on visual discrimina- 
tion of 10- or 20-min. exposures to a simulated alti- 
tude of 20,000 ft, while the second procedure inves- 


tigated the effects of a 10-min. exposure to an altitude 


of 30,000 ft. During a five-day training period prior 
to the altitude treatment, the animals were trained in 
brightness discrimination. Forty-eight hours after 
exposure to anoxia at 20,000 ft., one group of the 
experimental animals was tested in horizontal-verti- 
cal discrimination. Another group was tested by the 
same method 24 hrs. after exposure to a simulated 
altitude of 30,000 ft. An analysis of the variances of 
the trial and error scores indicated no significant 
differences in learning speed between the anoxic and 
control animals. 


10509 

Bullard, R. W. 1961 
EFFECTS OF HYPOXIA ON SHIVERING IN MAN.— 
Aerospace Med., 32 (12): 1143-1147. Dec. 1961. 


When human subjects breathed 10% oxygen after 
30 minutes of exposure to 5° C., an increase in 
shivering activity and oxygen consumption occurred. 
The increase usually subsided after 15 minutes. 

The recovery periods following the hypoxic breath- 
ing were often characterized by greatly decreased 
shivering activity. Both heart rate and pulmonary 
ventilation rates were higher in hypoxic cold- 
exposed subjects than in hypoxic subjects in a 30° C. 
room. It is hypothesized that the shivering in- 
crease is a release phenomenon. (Author's sum- 
mary) 
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10510 
Bullard, R. W., 1961 
and J. L. Snyde. 
HYPOXIC ALTERATION OF RIGHTING ABILITY 
AND PAIN THRESHOLD IN TWO MAMMALIAN 
SPECIES. —— Proc. Soc. Exper. Biol. and Med., 
106 (2): 341-343. Feb. 1961. 


The degree of hypoxic alteration of mammalian 


body function, as shown in pain threshold and right- 


ing ability changes, was compared in one hibernat- 
ing species (13-lined ground squirrel) and one non- 
hibernating species (white rat). The response to 


thermal pain in the rat was decreased by breathing 


7.5% oxygen and abolished with 5% oxygen. The 13- 
lined ground squirrel had no alteration of response 
with 5% oxygen but did with 2.5%. However, the 
righting reflex of the ground squirrel was much 
more susceptible to hypoxia than that of the rat. 
Loss of righting ability occurred at a barometric 
pressure of 183 mm. Hg for the ground squirrel 
and 154 mm, Hg for the rat in simulated altitude 
ascent in a chamber. (Authors' summary, modi- 
fied) 


10511 

Busnengo, E. 1961 
[EFFECT OF A CARDIOVASCULAR ANALEPTIC 
(MICOREN) ON THE ELECTROCARDIOGRAM IN 
SEVERE EXPERIMENTAL HYPOXIA] Azione 
sull'elettrocardiogramma in ipossia sperimentale 
grave di un analettico cardio-respiratorio 
(Micoren).—In: IInd World-IVth European Aviation 
and Space Medicine Congress (Rome, 1959), Papers, 
vol. 2, part 1, p. 456-465. Roma, 1961. In Italian. 


Electrocardiographic (ECG) studies were made 
on 12 rabbits at sea level and at a simulated 
altitude of 11,500 meters for 45 seconds to 5 
minutes before and after they received injections 
of the cardiovascular analeptic, Micoren. A 
favorable effect was exercised by Micoren on 
respiratory dynamics and on the ECG morphological 
tracings, cardiac rhythm, and frequency during 
acute hypoxia. It appears that Micoren aids in the 
improvement of body resistance to acute hypoxia. 
Included are figures of the normal ECG, at altitude, 
and after Micoren injection; ECG 45 seconds after 
arrival at altitude, 3 days after the first ascent, and 
after 4 minutes and 30 seconds at altitude; and the 
morphology, rhythm, and frequency of the ECG at 
altitude with and without Micoren injection. 
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Busnengo, E., 1950 
and G. Paolucci 
{EFFECTS OF DISCONTINUED AND PROLONGED 


HYPOXIA: ANATOMO-PATHOLOGICAL AND ELEC- 


TROCARDIOGRAPHIC RESULTS AND CORRELA- 
TIONS] Effetti dell'ipossia discontinua protratta: 
risultati e correlazioni anatomo-pathologiche ed 
elettrocardiografiche. —— Rivista di medicina aero- 
nautica e spaziale (Roma), 23 (4): 457-483. Oct. - 
Dec. 1960. In Italian, with English summary 

(p. 480-481), 


The effects of prolonged and discontinued hypoxia 
were studied in 25 rabbits decompressed to simu- 
lated altitudes of 8,500 meters for 18 minutes per 
day and of 3,500 meters for 3 hours per day for 
one and three months, respectively. Gross and his- 
tological examination of the heart and other organs 
(lungs, liver, spleen, kidney, brain, adrenals) re- 
vealed lesions and degeneration due to hypoxia. 
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Electrocardiographic changes showed the heart to 
be influenced by hypoxia. No severe symptoms 
were demonstrated. No correlation was evident be- 
tween anatomo-pathological and electrocardiograph- 
ic data. When the electrocardiogram is only slight- 
ly affected by hypoxia, remarkable pathological 
changes are in progress in the coronary vessels, 
myocardium and other organs, 


10513 
Bychkovskaia, I. B., 1960 


and G. K. Ochinskaia 
(PROTECTIVE EFFECT OF HYPOXIA AT VARI- 
OUS RADIATION DOSES] Zashchitnoe deistvie gi- 
poksii pri razlichnykh dozakh radiatsii. —— Bio- 
fizika (Moskva), 5 (4): 468-473. 1960. In Russian. 

English translation in: Biophysics (Pergamon 
Press, London), 5 (4): 532-538. 1960. 

The doses of Co60 gamma-rays used in the work 
(1000, 1100, 1200, etc. up to 2100 r) in their ef- 
fect on the survival rate of mice may be broken 
down into several groups within which change in 
the size of dose does not lead to change in the 
survival rate ("zones of saturation"). The protec- 
tive effect of hypoxia was only noted on irradiation 
of mice with doses occupying the initial places in 
the groups (first and second); for the third and 
fourth doses of the groups the survival rate of the 
animals irradiated in conditions of hypoxia did not 
differ from that for the control mice irradiated 
normally. The relation between the protective ef- 
fect of hypoxia and the position of the radiation 
doses in the group make it possible to embark on 
a quantitative assessment of the protective effect. 
(Authors' summary) 
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Cahn, J., 1961 
P. Mathis, M. Herold, J. Alano, I. Van Holten, 
and N. Barre 

EFFECTS OF ACUTE ANOXIA ON EEG AND 

BRAIN METABOLISM IN THE RABBIT AND DOG. — 
In: Cerebral anoxia and the electroencephalogram, 

p. 89-104. Springfield, Illinois: Charles C Thomas, 
1961. 

The rabbit brain is more sensitive to ischemic 
anoxia than to asphyxic, hypoxic, or anemic anoxia. 
Barbiturate anesthesia and modifications of brain 
metabolism due to cytochrome C, sodium cyanide, 
or isoniazid are able to prolong the survival time. 
Patterns of disappearance of the electrical activity 
are similar in most of the types of anoxia. The 
recovery time does not depend on the experimental 
conditions used to produce anoxia but only on the 
brain damage produced. In the dog, the brain 
metabolic changes in asphyxia are greater than 
the EEG changes, indicating that the electrical 
activity is maintained as long as metabolic activity 
is possible. Evidence is given that in the dog the 
variations in the "milieu intérieur" determine the 
disappearance and the recovery of the brain 
electrical activity. Electrical silence is cor- 
related with an upper limit of arterial COg tension 
which could be determined knowing the tension 
level prior to asphyxia. (Authors' summary, 
modified) 


10515 ’ 
Carter, E. T., 1958 


and R. T. Clark 
EFFECTS OF CARBONIC ANHYDRASE INHIBITION 
DURING ACUTE HYPOXIA.—Jour. Applied 
Physiol., 13 (1): 47-52. July 1958. 
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The effects of exposure to a simulated altitude 
of 20,000 ft. in a decompression chamber before 
and after a single intravenous injection of a 
carbonic anhydrase inhibitor were observed in 
five trained unanesthetized dogs. Pulmonary 
ventilation, alveolar gas exchange, composition 
and pH, gas tensions, and COg content of the 
arterial blood were observed. The drug, ina 
single dose of 100 mg./kg., produced the following 
effects when combined with acute hypoxia: (1) 
hyperventilation greater than that resulting from 
hypoxia alone; (2) a smaller decrement in the 
alveolar and arterial PO9 following ascent to 
altitude; (3) a subsequent rise in alveolar and 
arterial PQ» if administered after attaining altitude; 
(4)a qventet decrement in alveolar PCO following 
ascent to 20,000 ft.; (5) a higher arterial blood 
H-ion concentration than that associated with 
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creased — slowly at first, then progressively more 
rapidly as the oxygen levels fell lower and lower. 
Even though the oxygen saturation in most experi- 
ments was decreased to 30%, the total oxygen trans- 
ported to the tissues each minute (oxygen saturation 
times blood flow) decreased only to 75% of the con- 
trol value. This showed the existence of a definite 
compensatory mechanism, with an efficiency of about 
65% for preventing tissue hypoxemia. In five animals, 
the oxygen saturation of the blood was maintained 
constant while the dogs were allowed to breathe 20% 
carbon dioxide for an hour. By checking the blood 
flow every ten minutes, it was found that there was no 
increase in blood flow, but three animals decreased to 
35% of the control blood flow; there was no change in 
the remaining two animals. These studies indicate 
that oxygen deficiency might be one of the causes of 
reactive hyperemia, but that excess carbon dioxide 





hypoxia alone; and (6) a greater decrease in plasma 
CO, content during adjustment to acute hypoxia. 
Theoretical calculations were made which indicated 
that the pulmonary capillary blood has a higher pH 
and a lower plasma CO content than the peripheral 
arterial blood after administration of the inhibitor. 
(Authors' abstract) 


probably is not involved. (From theauthors' abstract) 


10519 
Daly, M. de B., 
and M. J. Scott ‘ 

THE EFFECT OF HYPOXIA ON THE HEART RATE 
OF THE DOG WITH SPECIAL REFERENCE TO THE 
CONTRIBUTION OF THE CAROTID BODY CHEM- | 
ORECEPTORS,—Jour. Physiol. (London), 145 (2): | 
440-446. March 3, 1959. 


A method was used in the anesthetized dog whereby | 
perfusion of the carotid bodies was made with blood 
from the same animal or from a donor animal. In 
spontaneously breathing animals inhalation of 7% 
oxygen in nitrogen almost invariably caused an in- 
crease in respiratory minute volume and accelera- 
tion of the heart. If, during systemic hypoxia the 
carotid body perfusate was changed from hypoxic 
blood to oxygenated blood obtained from a donor dog, | 
a further tachycardia occurred together with a re- j 


I 
| 
1959 : 
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CEREBRAL ANOXIA AND THE ELECTROENCEPHA- 
LOGRAM.—Ed. by H. Gastaut and J. S. Meyer. 
xiii+617 p. Springfield, Illinois: Charles C. Thomas 
1961. 


This book is a record of the Colloquim held in 
Marseille, France, by the Réunion Europeenne d'In- 
formation Electroencéphalographique on October 5-9, 
1959. It was organized by Professor H. Gastaut and 
Dr. H. Fischgold. The experiments on cerebral an- 
oxia and the electroencephalogram were done on nor- 
mal and diseased individuals and animals. Pertinent 
papers are abstracted separately, see items no. 


8746, 8774, 9962, 10031, 10492, 10514, 10524, 10577, pte : : 1 Propet ' 
10588, 10608, 10617, 10637, 11446, 12068, 12133. uction in respiratory minute volume. A similar 
response occurred in recipient dogs which were 
10517 artificially ventilated with 7% oxygen in nitrogen. | 
Colehour, J. K. 1959 Restoration of hypoxic blood perfusion of the carotid | 


bodies caused slowing of the heart. It is concluded 
that the carotid bodies do not contribute to the pro- 
duction of the tachycardia of systemic hypoxia; on 
the contrary, they antagonize it. (Authors' summary) 


HYPOXIA: A HIGH-ALTITUDE HAZARD.-——AOPA 
Pilot, 2 (8): 22, 48-49. Aug. 1959. 


The effects of hypoxia on mental, sensory, and 
metabolic processes and muscular performance 
upon ascent to altitude are reviewed. Although 
adaptation to altitudes up to 18,000 ft. is possible, 
it is considered impractical in aviation due to the 
time factor involved. The detrimental effects of 
hypoxia are intensified by the presence of noxious 
gases and carbon monoxide carrying power of red 
blood cells because of the reduction in the normal 
oxygen. Carbon monoxide not only from exhaust 
fume leakage into the aircraft but also from smok- 
ing can hasten the incapacitation of pilot by hypoxia. 
Oxygen is recommended for pilots on night flights 
above 5,000 ft., for all flights between 10,000 and 
12,000 ft. altitude, and for all jet flights. 


10518 
Crawford, D. G., 

H. M. Fairchild, and A. C. Guyton 
OXYGEN LACK AS A POSSIBLE CAUSE OF REAC-_ 
TIVE HYPEREMIA. —Amer. Jour. Physiol., 197 (3): 
613-616. Sept. 1959. 


In 15 dogs, the oxygen saturation of the blood flow- 
ing through the leg was gradually changed by adding 
various amounts of venous blood to arterial blood. 
As the oxygen saturation decreased the blood flow in- 


10520 
Davidovic, Jr., 
and I. Wesley 
TOLERANCE OF COOLED ANIMALS TO ACUTE 
HYPOXIA DURING REWARMING.—Amer. Jour. 
Physiol., 197 (6): 1357-1358. Dec. 1959. 


Rats cooled by the closed-vessel technique or 
immersion in cold water to temperatures of 
varying degrees were allowed to rewarm ata 
simulated altitude of 11,500 m. for 30 minutes. The 
rate of death from hypoxia began at a rewarmed 
temperature of 22-28 C. (after the animals had 
been cooled to 20° C. by either method) and was 
10 to 20%, in contrast to a control death rate of 
93.7%. Above 28° C. the death rate increased 
rapidly from 20 to 90%. Depth of cooling was also 
shown to affect resistance. Rats cooled to a tem- 
perature of 18 C. by the closed-vessel technique, 
or to 22° C. by immersion, were found to have a 
higher rate of survival under hypoxia begun at a 
rectal temperature of 33° than animals cooled to 
20° C. by closed-vessel technique, or to 20° and 
25° C. by immersion. 


1959 


1959 
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10521 
Defares, J.G., 
G. Lundin, M. Arborelius, R. Stromblad, and 
L. Svanberg 
EFFECT OF "UNILATERAL HYPOXIA" ON 
PULMONARY BLOOD FLOW DISTRIBUTION IN 
NORMAL SUBJECTS.—Jour. Applied Physiol., 
15 (1): 169-174. Jan. 1960. 


The effect of unilateral hypoxia on blood flow dis- 
tribution over both lungs in normal subjects was 
studied. In accordance with the Fick principle, the 
CO» content of the vena pulmonalis of each lung was 
measured by the insertion into the bypass of the 
Rahn end-tidal sampler of a tonometer filled with 
venous blood from the subject studied. ‘I'he to- 
nometer was thus flushed with alveolar air. The CO9 
content of this blood was assumed to represent the 
end-capillary CO, content. The subject, premedi- 
cated and in a supine position, breathed 10% oxygen 
with his right lung and room air with his left lung 
through demand valves. COg output was measured 
by collecting the expired air in Douglas bags and 
adding to the figure obtained the volume of CO9 
escaping through the bypass. A cardiac output of 
between 8.5 and 4.5 liters/min. was assumed. The 
COg output for each lung to the difference in CO9 
content between the venae pulmonales of both lungs 
was then compared with the corresponding ratio 
from the other lung, and a percent of total flow 
through each lung derived. In healthy male subjects, 
a change from the normal 54% flow ratio for the right 
lung was found to be reduced under hypoxia to an 
average of 30%. Results were subjected to a 
thorough discussion of errors, using Gaussian 
analysis. 


1960 


10522 
DeHaan, R. L., 1959 
and J. Field 


ANOXIC ENDURANCE OF CARDIAC AND RESPIRA- 
TORY FUNCTION IN THE ADULT AND INFANT 
RAT.—Amer. Jour. Physiol., 197 (2): 445-448. 
Aug. 1959. 


In order to provide a quantitative measure of the 
relative susceptibility to anoxix of infant cardiac and 
respiratory function, as compared with those of the 
adult, newborn and adult rats were made to inhale 
pure nitrogen for varying periods. Care was taken to 
maintain the body temperature of the infants at a 
level comparable to that of the adults. The duration 
of respiratory efforts and of ventricular electrical 
activity was observed, and the data analyzed by ap- 
propriate statistical methods. Ona scale of decreas- 
ing resistance to the effects of anoxia are to be found: 
infant rat ventricle, infant rat respiratory center, 
adult rat ventricle, and adult rat respiratory center. 
(Authors' abstract) (25 references) 


lud2s5 
DeHaan, R. L., 1959 
and J. Field 


MECHANISM OF CARDIAC DAMAGE IN ANOXIA.— 
Amer. Jour. Physiol., 197 (2): 449-453. Aug. 1959. 


The following hypothesis is suggested to explain the 
mechanism of anoxic damage in cardiac tissue: lac- 
tic acid accumulation, resulting from anoxia, over- 
comes the buffer capacity of the sarcoplasm. The 
consequent increased intracellular acidity leads to 
activation of proteolytic enzymes in the heart tissue 
and thus to destruction of apoenzyme protein and 
disruption of metabolic systems. To test this hypo- 
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thesis and gain information concerning the well-known 
resistance of infant tissue to anoxia, adult and infant 
rat heart muscles were subjected to determinations 
of lactic acid production in anoxia, buffer capacity, 
and proteolytic activity. Results show that a cathep- 
sin is present in heart tissue which is active only at 
pH levels below 5 and is almost twice as active in the 
adult as in the infant heart. Lactic acid accumulates 
in both the infant and the adult anoxic heart, but more 
rapidly in the latter, andinboth is accompanied by 
intracellular proteolysis. It is suggested that these 
findings are in consonance with the hypothesis, al- 
though certain discrepancies from the predicted re- 
sults are noted. (Authors' abstract) (37 references) 


10524 
Dell, P., 

A. Hugelin, and M. Bonvallet 
EFFECTS OF HYPOXIA ON THE RETICULAR AND 
CORTICAL DIFFUSE SYSTEMS.—lIn: Cerebral 
anoxia and the electroencephalogram, p. 46-58. 
Springfield, Illinois: Charles C Thomas, 1961. 


Hypoxia was used as a tool for analyzing the 
functional interrelations between cortex and 
brain stem reticular system in cats and dogs. 
It was determined that the effects of hypoxia on 
non-specific systems of the central nervous 
system occurred earlier and were more important 
than the effects on specific sensory and motor 
pathways. 


1961 


10525 
Duner, H., 

B. Pernow, and B, Tribukait 
[THE EFFECT OF HYPOXIA ON BLOOD HISTA- 
MINE, PLASMA PROTEIN CONCENTRATION, AND 
LEUKOCYTE COUNT IN THE GUINEA PIG] Der 
Einfluss von Hypoxie auf das Bluthistamin, die 
Plasma -Protein-Concentration und die Leucocy- 
tenzahl des Meerschweinchens.—Acta physiologica 
scandinavica (Stockholm), 44 (3-4): 365-374. 1958. 
In German, with English summary (p. 373). 


1958 


Guinea pigs exposed to a simulated altitude of 
6000 meters or to 9.8% oxygen breathing at 
atmospheric pressure for periods of one hour to 
three weeks showed significant increases in blood 
histamine, plasma protein concentration, and blood 
leukocyte count. Values were highest after 2-8 days 
of hypoxia, and decreased gradually thereafter. 
Administration of an antihistaminic (pyribenzamine) 
had no effect on the increase in histamine concen- 
tration during hypoxia, but eliminated the increase 
in plasma protein and reduced the increase in 
leukocyte count. Since the antihistaminics block the 
effect of histamine without inhibiting its release into 
the tissues, it is suggested that the increases in 
plasma protein concentration and leukocyte count 
during hypoxia are induced by histamine. 


1052 
Eckstein, J. W., 
and A. W. Horsley 
EFFECTS OF HYPOXIA ON PERIPHERAL VENOUS 
TONE IN MAN. — Jour. Lab. and Clinical Med., 
56 (6): 847-853. Dec. 1960, 


Venous pressure-volume curves were obtained 
from the forearms of subjects breathing air or 
hypoxic gas mixtures of 11,5 or 7.5%oxygen in 
nitrogen. No ens changes in venous tone 
were observed during 115% oxygen breathing, 
but an active venous constriction sufficient to 
displace small amounts of blood from the ex- 
tremity was seen when hypoxia was increased, 


1900 












10527-10531 


Simulation during air breathing of the mild hyper- 
ventilation observed during hypoxia showed no 
effect of hyperventilation on venous tone, It is 
suggested that the pulmonary hypertension ob- 
served during hypoxia may be attributed to a 
redistribution of peripheral blood, 


10527 
Ernsting, J., 1961 
J. L. Gedye, and G. J. R. McHardy 
FURTHER OBSERVATIONS ON BRIEF PROFOUND 
ANOXIA [Abstract]. —— Jour. Physiol. (London), 
155 (1): 3P-5P. Jan. 1961. 


The electroencephalogram and memory task per- 
formance of six subjects were studied following 
three rapid decompressions from 8,000 to 38,000 
feet under each of the following three conditions: 
(1) oxygen breathed before and after decompres- 
sion, (2) oxygen supplied two seconds and eight 
seconds after decompression, and (3) air breathed 
before decompression. When O9 was breathed 
throughout, no decrement in performance or EEG 
change was found. A slight impairment in per- 
formance and an increase in EEG activity was 
noted when Og was supplied two seconds after de- 
compression. A gross impairment in performance 
and accelerated and decelerated EEG activity was 
seen when Og was supplied eight seconds after de- 
compression. In the latter instance, some subjects 
waited for a considerable period before attempting 
the task, and one lost consciousness. Some of the 
physiological implications of the performance dec- 
rements and EEG changes are mentioned. 


10528 
Feinberg, H., 1958 
A. Gerola, and L. N. Katz 
EFFECT OF HYPOXIA ON CARDIAC OXYGEN 
CONSUMPTION AND CORONARY FLOW.—Amer. 
Jour. Physiol., 195 (3): 593-600. Dec. 1958. 


Cardiac performance and myocardial oxygen con- 
sumption were studied in anesthetized dogs breath- 
ing hypoxic gas mixtures which lowered arterial 
oxygen concentration to below 9%. Coronary venous 

content and the coronary arteriovenous (a-v) Oo 
difference decreased proportionately with decreases 
in arterial Op, so that the percentage of myocardial 

extracted remained fairly constant. The a-v O9 
difference and the percentage of O9 extraction re- 
mained constant at each level of arterial Og over a 
wide range of cardiac performance and O9 consump- 
tion. Coronary blood flow increased with decreases 
in the a-v Op difference and with increases in O59 
consumption. The Os cost of cardiac external work 
was essentially unchanged during hypoxia, and the 
Oy cost of cardiac effort (blood pressure X heart 
rate) was only slightly altered. 


10529 
Fernandez, c.,. 1958 
and R. Alzate 

MODIFICATIONS OF COCHLEAR RESPONSES BY 

OXYGEN DEPRIVATION.—-University of Chicago, 

Illinois; issued by School of Aviation Medicine, 

Randolph Air Force Base, Texas. Report no. 

58-101, June 1958. 18 p. 

Also published in: A.M.A. Arch. Otolaryngol., 

69 (1): 82-94. Jan. 1959. 

Survival of guinea pigs, behavior of cochlear re- 
sponses, and histology of the inner ear were ob- 
served under conditions of oxygen deprivation from 
asphyxia or 5% oxygen. Anesthesia with Dial in 
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urethane diminished considerably the survival time , 
of guinea pigs; this observation indicates that this k 
drug acts as a depressor of the respiratory center. 

The dependence of cochlear responses on oxidative 

reactions was demonstrated. Neural components 

were more sensitive to oxygen deprivation than were 
cochlear microphonics. Depression of these poten- 

tials seemed to be related to those chemical reac- 

tions which underlie the generation of energy. Rou- 

tine histologic methods (hematoxylin-eosin and light 
microscopy) seemed to be inadequate for detecting 

changes in the inner ear structures of animals with 

apparent permanent depression of cochlear re- 

sponses induced by repeated exposures to asphyxia. 
Experiments suggested that this depression was a 

reversible phenomenon. (Authors' summary) 


10530 
Frantsen, B. S., 1958 


and A. I. IUsfin 
[CHANGES IN COLOR PERCEPTION UNDER 
HYPOXIC CONDITIONS] Ob izmeneniiakh 
tsvetooshchushcheniia v usloviiakh gipoksii— 
Fiziologicheskii zhurnal SSSR (Moskva-Leningrad), 
44 (6): 519-525. June 1958. In Russian, with 
English summary (p. 525). 


The influence of hypoxia upon color discrimina- 
tion was studied on 25 subjects during 30 simulated 
elevations to altitudes up to 7000 m. in the de- 
compression chamber. Hypoxia was found to affect 
each of the three color receptor systems (for red, 
green, and blue). At lower altitudes (2000-3000 m.) 
an increase in color discrimination was usually 
observed in one or two receptor systems, most 
often for green, least for red. At altitudes higher 
than 3000-4000 m., conditions changed. Subjects 
who had manifested higher color discrimination at 
sea level on the day of the experiment showed 
greater impairment at high altitude. At 5000 m., 
discriminatory ability decreased in all three color 
perception systems; the decrease for blue was 50%, 
for red 41.2%, and for green 23.1%. At 6000-7000 m., 
decreases were at an analogous ratio, but more 
pronounced than at 5000 m. Color perception sys- 
tems which had showed an increased acuity at 
altitudes of 2000-3000 m. usually showed the least 
deterioration at higher altitudes. In specially 
trained subjects and those who previously had shown 
a natural resistance to hypoxia, periods of improved 
color perception were observed at high altitudes, 
even without oxygen inhalation. These periods were 
associated with a generally functioning altitude 
acclimatization mechanism. Color blindness was 
never observed. The effects of hypoxia upon color 
discrimination may thus be assumed "'to depend 
upon the initial functional condition at the cortical 
level of the visual analysor." | 


10531 7; 
Fritts, H. W., 1960 
J. E. Odell, P. Harris, E. W. Braunwald, 
and A. P. Fishman 
EFFECTS OF ACUTE HYPOXIA ON THE VOL- 
UME OF BLOOD IN THE THORAX. — Circulation, | 
22 (2):216-219. Aug. 1960. i 


The effect of hypoxia (12-14% O,) on the volume 
of blood in the thorax was estim4ted by the Stew- 
art-Hamilton dye-dilution technique, and by meas- 
urement on a balanced teeter-board of changes in 
the relative weights of the two ends of the body. 
No appreciable alteration in blood volume was ob- 
served by either method. 








10532 
| ‘Fukada, T., 1961 
and T. Kobayashi 
ON THE RELATION OF CHEMORECEPTOR 
STIMULATION TO EPINEPHRINE SECRETION IN 
ANOXEMIA. —— Japan. Jour. Physiol. (Nagoya), 
11 (5): 467-475. Oct. 15, 1961. In English. 


Anoxemia was induced in rabbits by breathing 
an oxygen-nitrogen mixture or carbon monoxide 
(CO) in air through a gas mask. Blood samples 
taken from a denervated ear vein showed a hyper- 
glycemic response due to epinephrine secretion 
which markedly depended upon the type of anoxe- 
mia induced. CO-anoxemia produced a marked 
hyperglycemia, whereas a hypoxic anoxemia of 
considerable severity provoked only a slight one. 
The absence of chemoreceptor stimulation in CO- 
anoxemia may be responsible for this difference, 
since after extirpation of carotid bodies a marked 
hyperglycemic response was observed also in hy- 
pexic anoxemia. Epinephrine secretion in anoxe- 
mia is conditioned by the anoxemic hypotension 
which is prevented by chemoreceptor stimulation, 
rather than by anoxemia itself. (Authors’ sum- 
mary, modified) 
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10533 
Furlong, N. B., 1958 
and M. J. Schwarz 

CHANGES IN CEREBRAL OXYGEN AVAILABILITY 
FROM INDUCED HYPOXIA IN CATS.—Wright Air 
Development Center. Aero Medical Lab., Wright- 
Patterson Air Force Base, Ohio. (Project no. 7159, 
Task no. 71803). WADC Technical Report no. 58- 
322, Oct. 1958. iii +12 p. AD-203 904, PB 151542 


The polarographic measurement of cerebral tis- 
sue oxygen availability in cats under a variety of 
environmental conditions has been made possible 
through permanent implantation of platinum elec- 

trodes in brain tissues. A linear relationship be- 

” tween decreased partial pressures and recorded 
cerebral oxygen availability was demonstrated in 
both nitrogen dilution and altitude pressure- 
chamber experiments. Increased oxygen partial 
pressures raised the cerebral oxygen availability 
by a maximum of 50%. Changes in mean arterial 


n blood pressure produced by centrifugal force re- 

d sulted, after a short time lag, in closely corre- 
lated changes in the oxygen availability. Expected 

Pt changes in oxygen availability were observed with 


carbon monoxide, sodium nitrite, and sodium 

| cyanide-induced hypoxia. High concentrations of 

} carbon dioxide in the inspired air produced indica- 
tions of possible increases in oxygen availability. 
(Authors' abstract) 


10534 

Gandel'sman, A. B., 1yF0 
R. P. Gracheva, and N. B. Prokopovich 
0 [THE ADAPTATION OF MAN TO HYPOXEMIA 


DURING MUSCULAR ACTIVITY] Adaptatsiia chelo- 
j veka k gipoksemii pri myshechnoi deiatel'nosti. 
— Fiziologicheskii zhurnal SSSR (Leningrad), 46 
ma | (7):851-859. July 1960. In Russian, with English 
summary (p. 858-859). 


| Hypoxemic changes during physical exercise were 
j investigated in highly trained athletes and in un- 
| trained subjects. It was established that adapta- 
: tion to hypoxemia arises in the course of training 
| of athletes during prolonged exercise with severe 
dynamic loads (long distance races, cycling). In 
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the highly trained subjects, in contrast to untrainec 
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subjects, there were only slight changes during the 
development of hypoxemia in the amplitude and fre- 
quency of the action potentials of skeletal muscle, 
and in the amplitude of the ECG waves under se- 
vere physical stress. Simultanecus adaptation to 
hypocapnia constitutes an essential feature of 
adaptation to hypoxemia during physical exercise. 
(Authors' summary, modified) 


10535 
Garcia-Conde y Gomez, F. J. 1960 


[FACTORS WHICH CAUSE STRUCTURAL CHANGES 
AND FUNCTIONAL ALTERATIONS IN THE DI- 
GESTIVE SYSTEM IN MAN IN FLIGHT] Los fac- 
tores que condicionan en el hombre en vuelo, mod- 
ificaciones estructurales y alteraciones funcionales 
en el sistema digestivo. —— Medicina y ciruvia de 
guerra (Madrid), 23 (5): 211-220. May 1960. In 
Spanish, 


The following changes appear in the digestive 
tract during flight as a result of hypoxia: reduced 
gastric secretion, acidity, and motor activity; 4as- 
tric ulcer; trophic changes causing yastric hem- 
orrhage; and modifications in intestinal mucosal 
tone, chemical activity, and absorption. Hypoxia 
also causes structural alterations in the liver as 
well as changes in the liver metabolism of carbo- 
hydrates (hyperglycemia), proteins, fats, and vita- 
mins (anemia, aminoacidemia, nitrogen retention in 
the blood and liver); reduced biliary secretion; 
meteorism; and abdominal pain. Distension of the 
digestive organs produces viscerovascular reflexes. 
Psychogenic factors affecting the digestive apparat- 
us during flight include flight fatigue and mental, 
morale, and physical factors. 


10536 
Gercken, G. 1961 


[GLUCOSE, LACTATE, ATP AND ADP CONCEN- 
TRATION IN THE ARTERIAL AND VENOUS COR- 
GNARY BLOOD OF THE DOG DURING ANOXIA] 
Glucose-, Milchsaure-, ATP- und ADP-Konzentra- 
tion im arteriellen und vendsen Coronarblut des 
Hundes bei Sauerstoff-Mangel. —— Pfliigers Archiv 
fiir die gesamte Physiologie (Berlin), 272 (4): 323- 
335. Jan. 23, 1961. In German, 


Concentrations of glucose, lactate, adenosine tri- 
phosphate (ATP), and adenosine diphosphate (ADP) 
were determined in the arterial and venous coro- 
nary blood of dogs during anoxia and hypoxia. Dur- 
ing anoxia the arterio-venous lactate differential 
becomes negative after the first minute and attains 
its peak value of 4.38 mmol. /liter after five min- 
utes. Because of failing coronary circulation, only 
a small portion of the total amount of lactic acid 
formed in the anoxic heart is released into the 
blood. During hypoxia, the normal correlation be- 
tween a raised arterial lactate level and a raised 
positive arterio-venous differential is absent. In 
the presence of a falling arterio-venous glucose 
differential, the arterial concentration decreases 
slightly during anoxia and increases by 20% during 
30 min. of hypoxia. The absence of glucose as- 
similation after 4-5 min. of anoxia at a high car- 
diac glucose level is explained by slower phos- 
phorylation of glucose with accelerated glycolysis. 
The ATP and ADP content does not change during 
anoxia and hypoxia. (From the author's summary) 
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10537 In dogs with isolated cephalic circulation, arterial 
Gokhan, N., 1958 hypoxia, hypotension, and hypercapnia were studied 
and H. Winterstein for their effects on renal circulation. Normal con- 
[EFFECT OF HYPOXIA ON THE pH OF BRAIN ditions prevailed in the trunk during the experi- 
BLOOD AND CEREBROSPINAL FLUID] Die ments. Isolated cephalic (probably cerebral) hy- 
wirkung von Hypoxie auf den py von Hirnblut und poxia, hypotension, and hypercapnia were found to 
Cerebrospinal-F lussigkeit.——Pflugers Archiv decrease urine flow, endogenous creatinine clear- 
fiir die gesamte Physiologie (Berlin), 266 (3): 318- ance, effective renal plasma flow, and the renal 
323. March 6, 1958. In German, with English fraction of the cardiac output, and to increase 
summary (p. 323). the renal vascular resistance. In some cases it 
was possible to induce anuria in all three states 
from the head as its starting point. The changes 
in renal function proved to be reversible. Renal 
denervation or dibenamine treatment suppressed 
the effects of hypoxia. Adrenalectomy failed to 1¢ 
inhibit the hypoxic effect on renal function. Nor G 
did the denervation of the carotid sinuses exert 
any inhibitory action, It was concluded that renal 
vasoconstriction in hypoxia is mediated through the 
central nervous system. (Authors' summary) 


Measurements of the pH of cerebrospinal fluid 
(CSF), cerebral venous blood, and carotid blood 
were made in anesthetized dogs breathing air or 
10.5-14.97% oxygen. Hypoxia produced an increase 
in the pH of all fluids studied, apparently because 
of a decrease in CO2 content. As in air-breathing 
dogs, the pH of the venous blood was lower than 
that of arterial blood. The increase in alkalinity 
in the CSF was greater than that in the blood, In 
dogs denervated to eliminate the activity of the 
chemoreceptors, hypoxia resulted in a decrease in 
arterial blood pH which could not be wholly ac- 10540 
counted for by retention of CO2. Venous blood pH ain “te B _— ‘ M _ 1960 
in denervated dogs was unchanged during hypoxia, - G. B, Kovach, L. Takacs, M. Foldi, G. Szabo, 


, : Z. Nagy, W. Wiltner, and K. Kallay 
while CSF pH was increased. There was no - a . 
apparent relation between brain blood and CSF pH THE REGULATION OF CARDIAC OUTPUT IN 





Pest : rs . HYPOXIA, —~ Acta medica Academiae scientiarum 
in air-breathing dogs, while in hypoxia the blood : ; 
was almost always more acid than the CSF. The — (Budapest), 16 (1): 93-98, 1960. In Eng- 


effects of hypoxia are attributed to formation of 
acids, hyperpnea, and an increase in blood circula- 
tion through the brain. 


Cardiac output and total peripheral resistance 
were measured in 21 intact dogs during hypoxia, 
6 adrenalectomized dogs maintained on cortisone 
10538 and desoxycorticosterone acetate during hypoxia, 
Gomori, P., 1960 22 dogs with isolated cephalic hypoxia, and 6 dogs 

and L. Takacs with isolated hypoxia of the trunk. The results f 

CIRCULATION REGULATION AND SHIFTING show that cardiac output is increased in arterial 

IN HYPOXIA.—Amer. Heart Jour., 59 (2): 161- hypoxia. This increase is not influenced by adre- 

165. Feb. 1960. nalectomy. It is induced by isolated hypoxia of 
the trunk but not by that of the head (brain). The 


Two groups of hypoxic states are discussed: 


(1) the condition in which increase in cardiac out- most probable explanation for it is that hypoxia . 

put may result in "hypervolemic" hypoxia, and (2) gives rise to local vasodilatation. It was not pos- 

the decrease in circulatory blood flow or volume sible to demonstrate the existence of a regulatory 

which leads to "hypovolemic" hypoxia. Included mechanism of a neural or endocrine nature. (Au- 

in the first group are arterial hypoxia (anoxic thors’ summary, modified) 

anoxia), occurring at high altitudes and in certain 

diseases of the chest such as chronic emphysema 10541 

complicated by pneumonia or bronchitis; anemic Gomori, P., 1960 

hypoxia; and hypoxia due to extreme muscle A. G. B. Kovdch, L. Takdcs, M. Féldi, G. Szabé, 

activity. In such cases the cardiac output is in- Z. Nagy, and W. Wiltner 

creased, and the total peripheral resistance of the RENAL BLOOD FLOW IN ARTERIAL HYPOXIA, — 

circulation is diminished. Coronary and cerebral Acta medica Academiae scientiarum hungaricae 

blood supply is increased by a shift in blood flow. (Budapest), 16 (1): 37-42. 1960. In English. 

"Hypovolemic" hypoxia occurs in conditions of Arterial hypoxia induced by inhalation of an oxy- 

pis YC ay ay alg aaa gen-poor gas mixture was studied for its effects on 

circulation, leading to an increase in arteriovenous sun Souter eae ao pers ae boat es : 

oxygen difference, a decrease in cardiac output, and Sew, sadegnaves creetinine end Gara~eniashienerit 

increase in total peripheral resistance are typical acta secretion, and the renal ro a f ppu 

of this group. As in hypervolemic hypoxia, a shift , n of cardiac 

in blood supply to the cerebral and coronary cen- output. It increased renal vascular resistance. The 1 
authors suggest that arterial hypoxia induces vaso- I 


ters occurs as a result of their relatively low 
resistance. In both groups of hypoxia a shift in 
blood flow away from the kidneys is noted. 


constriction in the kidney. (Authors' summary, 
modified) 






10542 


10539 Gulick, W. L. 1958 


GémGri, P., 1960 





A. G. B. Kovach, L. Takacs, M. Féldi, G. Szabé, 
Z. Nagy, and W. Wiltner 
THE CONTROL OF RENAL CIRCULATION IN 
HYPOXIA. —— Acta medica Academiae scientiarum 
hungaricae (Budapest), 16 (2): 43-60. 1960. In 
English, . 





THE EFFECTS OF HYPOXEMIA UPON THE ELEC- 
TRICAL RESPONSE OF THE COCHLEA.—Ann. 
Otol. Rhinol. and Laryngol., 67 (1): 148-169. March 
1958. 


Twelve cats were subjected to hypoxemia by being 
given oxygen-deficient gas mixtures (10, 5, and 3% 
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6. EFFECT OF ENVIRONMENTAL FACTORS AND STRESSES 10543-10548 


O2) to breathe. The electrical response of the 
cochlea to a 1000-c.p.s. tone was recorded and 
blood samples from the carotid artery were with- 
drawn both during and after the experiment. The 
cochlear response was resistant to oxygen want at 
hemoglobin saturations of 100-35% (maximum re- 
duction, 5 decibels); at levels below 35% saturation, 
the response was drastically reduced (up to 20 db.). 
When normal oxygen was restored, the cochlear re- 
sponse usually recovered completely provided that 
the saturation had not fallen below 25% in which case 
recovery was only partial. Mild hypoxemia may be 
compensated by drugs which increase the cardiac 
output and the efficiency of oxygen exchange. 


10543 
Gunter, R., 1958 
R. D. Walter, P. B. Sabawala, and B. Konigsmark 
PHYSIOLOGIC CHANGES IN ACUTE ANOXIA WITH 
ANESTHESIA AND HYPOTHERMIA. —Jour. Applied 
Physiol., 13 (1): 57-60. July 1958. 


The effects of anoxia induced by the inhalation of 
100% nitrogen were studied in 47 cats. Measure- 
ments were made of the animals' physiologic re- 
sponses to anoxia, combined with the effects of 
barbiturate and hypothermia. Results suggest that 
resuscitation was easier with those cats which had 
been subjected to severe hypoxia under light or no 
anesthesia rather than deep anesthesia. The elec- 
troencephalogram was found to be the most sensitive 
index of the physiologic state of the animal. There 
was a great variability in sensitivity to anoxia in 
different animals subjected to identical experimental 
conditions. Hypothermia afforded a significant pro- 
tection against the effects of anoxia. This protective 
effect was enhanced if no anesthetic drug had been 
previously administered. (Authors' abstract) 


10544 

Gyllensten, L. 1959 
OXYGEN EXPOSURE AND BRAIN DAMAGE,—Na- 
ture (London), 183 (4667): 1068-1069. April 11, 1959. 


Newborn mice were kept in 90-100% oxygen con- 
tinuously for 5-30 days after birth. Continuous ex- 
posure to oxygen reduced the mass of cortical cap- 
illaries per standard area of frozen section, the 
decrease amounting to 20% at 15 and 20 days, in the 
visual as well as in the motor cortex. Oxygen ex- 
posure for 5, 10, or 15 days followed by normal con- 
ditions resulted in an intensified growth of the corti- 
cal vessels, in the visual and motor areas. After 5 
days in oxygen and then 15 days in air, a vascular 
hyperplasia was found, the relative amount of ves- 
sels exceeding that of controls by 10%. These alter- 
ations in cerebral vascularization are similar to 
the early stage in the pathogenesis of retrolental 
fibroplasia and of retinal damage induced by oxygen 
in experimental animals. 


10545 
Hager, H., 1960 
W. Hirschberger, and W. Scholz 
ELECTRON MICROSCOPIC CHANGES IN BRAIN 
TISSUE ON SYRIAN HAMSTERS FOLLOWING 
ACUTE HYPOXIA. —Aerospace Med., 31 (5): 379- 
387. May 1960. 


Changes in nerve cells of the cerebral cortex 
were studied in Syrian hamsters after exposure to 
acute hypoxia (by repeated nitrogen asphyxiations) 
and low atmospheric pressure (14,000 to 20,000 
feet). By the electron microscope, changes in the 
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ultrastructure of mitochondria and endoplasmic 
reticulum were noted. The mitochondria were 
swollen and cristae were irregular. The granular 
and lamellar components of the endoplasmic reticu- 
lum were disintegrated. The findings suggest that 
severe acute hypoxia causes a rise of the intracellu- 
lar osmotic pressure, due to an increasing concen- 
tration of osmotically active components. 


10546 

Hall, F. G. 1960 
PHYSIOLOGIC FACTORS WHICH LIMIT THE MIN- 
IMAL UTILIZABLE OXYGEN FOR RATS IN A MI- 
CROENVIRONMENT.—Aerospace Med., 31 (8): 
649-653. Aug. 1960. 


Rats were placed in a closed environment and 
measurements were made to determine the minimum 
level at which utilizable oxygen can be removed from 
the environment. The two physiological factors 
which act reciprocally to influence utilization of ox- 
ygen in animals in a closed environment are body 
temperature and oxygen tension of tissues. Both 
factors are related directly to conditions in the ex- 
ternal environment. Body temperature during hy- 
poxia can be maintained at normal levels when en- 
vironmental temperatures are between 32° and 33° 
C. Lower body temperatures permit lower critical 
oxygen tensions, Acclimatization to hypoxia has 
little effect upon minimal critical oxygen tension and 
any significant effect is adverse. Hemoglobin affin- 
ity for oxygen appears to be more important than the 
quantity of hemoglobin present. (Author's summary, 
modified) 


10547 

Hamburger, R. J. 1958 
[HEMOGLOBIN ELECTROPHORESIS DURING HY- 
POXIA] Haemoglobine electrophorese bij hypoxie.— 
Aeromedica acta (Soesterberg, Netherlands), 5 
(1956-57): 399-402. [1958]. In Dutch, with English 
summary (p. 402). 


Rabbits were subjected to a simulated altitude of 
7000 m, for 7 to 26 days. The displacement of 
hemoglobin through paper electrophoresis was 
measured by scanning the paper with a photoelec- 
tric cell and reflected light. No changes in hemo- 
globin mobility in connection with hypoxia could be 
demonstrated. 


10548 
Highman, B., 1960 
and P. D. Altland 
SERUM ENZYME RISE AFTER HYPOXIA AND 
EFFECT OF AUTONOMIC BLOCKADE, —— Amer. 
Jour. Physiol. , 199 (6): 981-986. Dec. 1960, 

Dogs exposed for 4 hours to a simulated altitude 
of 32,000 feet showed hyperglycemia and a sharp 
rise in serum glutamic oxalacetic transaminase 
(SGO-T), s¢sum glutamic pyruvic transaminase 
(SGP-T), serum lactic dehydrogenase (SLD), and 
serum alkaline phosphatase (SAk-P). Hypergly- 
cemia reached a peak in about 6 hours and sub- 
sided within 24 hours. Other elevations reached a 
peak in 6-24 hours and subsided in 3-7 days. The 
increases in SGO-T, SGP-T and SLD were dimin- 
ished by the adrenergic blocking agent phenoxyben- 
zamine (Dibenzyline) and the hyperglycemia by the 
ganglionic blocking agent chlorisondamine dimetho- 
chloride (Ecolid). These findings support the view 
that high altitude hypoxia causes hyperglycemia by 
releasing catecholamines from the adrenal medulla 
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and increases certain serum enzyme values by in- 
creasing selectively cellular permeability to such 
enzymes, Pretreatment with epinephrine-in-oil be- 
fore an exposure greatly increased the serum en- 
zyme rise at 24 hours but diminished the 6-hour 
rise of SGO-T; this suggests partial inactivation 
of some serum enzymes by an excess of metabo- 
lites associated with hypoxia and/or epinephrine. 
(Authors' abstract) 


10549 

Hill, J. H. 1960 
THE EFFECT OF OXYGEN DEPRIVATION ON 
THE X-WAVE AND B-WAVE OF THE HUMAN 
ELECTRORETINOGRAM. —Naval Air Develop- 
ment Center. Aviation Medical Acceleration Lab., 
Johnsville, Pa. (Task no. MRO05.13-6002.1. 
Report no. 13). Report no. NADC-MA-6008, 
March 29, 1960. vi+ 72 p. 

The effects of oxygen deprivation on the X-wave 
and B-wave of the human electroretinogram were 
determined by allowing subjects to breathe air for 
12 min., a 2% oxygen gas mixture for 30 min., and 
air again for 20 min. During this time, ten-second 
bursts of four-per-second flashes or three-second 
bursts of twenty-per-second flashes of dark red, 
light red, green, or blue light at three intensity 
levels were presented at one-minute intervals. 
Records obtained from two subjects deprived of 
O2 in such fashion showed the following: (1) The 
X-wave was reduced by about 50% of its normal 
amplitude, whereas the B-wave was reduced by 
about 20% of its normal amplitude. (2) Estimation 
of losses in photopic and scotopic visual sensitivi- 
ties were insignificant, as determined by losses in 
amplitude of the X-wave and B-wave, respectively. 
(3) Oxygen deprivation did not disturb the quanti- 
tative forms of the amplitude-intensity functions 
for both the X-wave and B-wave of the human 
electroretinogram. (4) Visual sensitivity loss 
did not vary with the spectral composition of the 
stimulus. 


10550 

Hill, J. R. 1959 
THE OXYGEN CONSUMPTION OF NEW-BORN 
AND ADULT MAMMALS, ITS DEPENDENCE ON 
THE OXYGEN TENSION IN THE INSPIRED AIR 
AND ON THE ENVIRONMENTAL TEMPERATURE. 
—Jour. Physiol. (London), 149 (2): 346-373. Dec. 
1959, 


A fall in oxygen consumption in response to 
moderate hypoxia (15-10% oxygen) was shown by 
both kittens (aged 1-40 days) and adult guinea-pigs; 
therefore this type of response was not character- 
istic of newborn animals. However, whether or not 
it appeared depended on the environmental temper- 
ature. At a neutral environmental temperature 
(i.e., when the metabolic rate was basal) oxygen 
consumption was unaffected by reducing the oxygen 
content of the inspired air down to 10%. In con- 
trast, when the environmental temperature was 
lowered (so that, when breathing 21% oxygen, the 
animal increased its metabolic rate in order to 
maintain its body temperature) the oxygen consump- 
tion fell when hypoxia was induced; and the greater 
the extra oxygen consumption the more readily it 
was reduced. Both kittens and adult guinea pigs 
responded in a qualitatively similar manner. During 
hypoxia, at a neutral temperature the animal's 
rectal temperature did not fall, but at a lower en- 
vironmental temperature the rectal temperature fell 
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as a consequence of the reduction in oxygen con- 
sumption. The "heat debt" that accumulates during 
hypoxia was paid back promptly when the oxygen 
content of the inspired air was restored to 21%. 
Whatever the environmental temperature, if an 
oxygen debt was incurred during hypoxia there was 
no evidence that it was paid back on restoring the 
oxygen to 21%. (Author's summary, modified) (63 
references) 


10551 
Hornbein, T. F., 1961 
A. Roos, and Z. J. Griffo 
TRANSIENT EFFECT OF SUDDEN MILD HYPOXIA 
ON RESPIRATION. —— Jour. Applied Physiol., 16 
(1): 11-14, Jan. 1961. 


Recent studies of carotid body chemoreceptor 
activity in cats show that the activity of these or- 
gans increases markedly over a range of alveolar 
pO2 considerably higher than the alveolar pOg of 
50-60 mm. Hg known to produce an increase in 
ventilation in the steady state. In an attempt to 
explain this discrepancy between chemoreceptor 
activity and ventilation, the transient ventilatory 
response to two breaths of a low O9 mixture was 
observed and correlated with the alveolar pO9 
during this brief hypoxic stimulus, A transient in- 
crease in ventilation could be detected at an alve- 
olar pOg of 93 mm, Hg, that is, considerably 
higher than the highest pO9 known to increase 
ventilation during the steady state. These findings 
are interpreted as evidence of an increased chem- 
oreceptor drive when alveolar Og tension is low- 
ered only slightly below that existing at sea level. 
Possible reasons for the difference between the 
steady state and transient responses are dis- 
cussed, (Authors' abstract) 


10552 

Huckabee, W. E. 1258 
RELATIONSHIPS OF PYRUVATE AND LACTATE 
DURING ANAEROBIC METABOLISM. III]. EFFECT 
OF BREATHING LOW-OXYGEN GASES. —Jour. 
Clinical Investigation, 37 (2): 264-271. Feb. 1958. 


Estimations of anaerobic metabolism were made 
by measurement of arterial blood lactate and pyru- 
vate concentrations in human subjects and dogs 
breathing gas mixtures containing 5 to 15% oxygen 
for 30 minutes. Hypoxia was found to produce an 
increase in blood lactate and pyruvate concentra- 
tions, but "excess lactate" (anaerobic metabolism) 
was observed only with oxygen concentrations above 
10%. Excess lactate was produced when arterial 
blood oxygen saturation was reduced to 60-74%, and 
alveolar oxygen pressure to 26-32 mm. Hg. The 
respiratory oxygen debt was closely correlated 
with excess lactate production, but was not related 
to total lactate production. It is concluded that a 
deficiency of oxygen in the body tissues occurs only 
at extreme levels of hypoxemia. 


10553 
Hudock, A. E., 1960 
and L, J. Berry 

TISSUE CITRIC ACID AND SUSCEPTIBILITY TO 
INFECTION IN MICE DURING CHRONIC HYPOXIA 
AND FLUOROACETATE POISONING. —— Bryn 
Mawr College, Bryn Mawr, Pa.; issued by School 
of Aviation Medicine. Aerospace Medical Center, 
Brooks Air Force Base, Texas. Report no, 60-92, 
Dec, 1960. 8 p. 
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A comparison is made in tissue citrate of male 
and female mice under control conditions, following 
3- to 6-weeks' continuous exposure to a simulated 
altitude of 20,000 feet, and 1 hour after an intra- 
peritoneal injection of fluoroacetate. Males have 
uniformly less tissue citrate than females, but it 
decreases in both sexes by the same percentage 
following chronic hypoxia and increases proportion- 
ately in both after fluoroacetate inhibition, Citrate 
in tissues of all females is decreased 2 weeks 
after adrenalectomy, but in males under similar 
conditions the changes are erratic. The two sexes 
are equally susceptible to infection with Salmonella 
typhimurium and to fluoroacetate poisoning; yet 
strain differences emerge. No correlation is pos- 
sible between either type of susceptibility and level 
of tissue citrate. (Authors' abstract) 


10554 


Huffmann, G., 1961 
H. H. Wieck, F. J. Kuhn, F. W. Kohlmann, and 
A, Stammler 

[THE EFFECT OF HYPOXIA ON THE EPICORTI- 
CAL AND CAUDATE POTENTIALS AFTER STIM- 
ULATION OF THE NUCLEUS CAUDATUS IN THE 
CAT] Uber die Einwirkung der Hypoxie auf die 
epicorticalen und caudatalen Potentiale nach Rei- 
zungen des Nucleus caudatus bei der Katze. —— 
Pfliigers Archiv fiir die gesamte Physiologie (Ber- 
lin), 273 (5): 466-482, 1961. In German, 

Hypoxic changes in the caudato-epicortical and 
caudato-caudatal macropotentials were explored 
during the course of 19 experiments with cats. 
Stereotaxic placement of electrodes (stimulus elec- 
trode in nucleus caudatus, leads in nucleus cada- 
tus, gyrus pericruciatus, and gyrus suprasylvanus) 
was confirmed histologically. Hypoxic mixtures 
containing 0.31, 0.04, and 2.14 vol.% Og were ad- 
ministered immediately after preliminary reygistra- 
tion of the potential sequence. Hypoxic stress was 
cheracterized by differential inhibition of the com- 
ponents of the caudato-epicortical potential se- 
yuence, and the caudato-caudatal macropotentials. 
The latter had slightly longer survival times —a 
mean of 7 min, 42 sec. Certain conclusions are 
drawn in regard to hypoxic sensitivity of the cor- 
tical neurons and the structure of the epicortical 
and intracaudatal potentials. (48 references) 


10555 

Ivanov, K. P. 1961 
[CHANGES IN THE ELECTRICAL ACTIVITY OF 
THE BRAIN AND IN THE "THERMOREGULATION 
TONE" OF MUSCLES IN HYPOXIA] Izmenenie 
elektricheskoi aktivnosti mozga i "termoreguliatsion- 
nogo tonusa" myshts pri gipoksii. —— Fiziologiche- 
skii zhurnal SSSR (Moskva), 47 (2): 210-216. Feb. 
1961. In Russian. 

English translation in: Sechenov Physiol. Jour. 
USSR (New York: Pergamon Press), 47 (2): 230- 
238. Dec. 1961. 

Experiments were carried out with albino rats 
decompressed to 11 km, altitude in a pressure 
chamber or made hypoxic by breathing in a closed 


spirometer with death taking place after 15-20 min. 


Cerebral potentials were recorded from the parie- 
tal lobe with the electrodes inserted to 1 mm. 
depth. Thermoregulatory muscle tone was recorded 
from the muscles of extremities, back and head. A 
decline in thermoregulatory muscle tone in hypoxia 
occurred when the electrocorticogram (EEG) was 
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still almost unchanged, The oxygen content and oxy- 
gen tension of venous blood from the brain aver- 
aged 6.41 vol.% and 33-32 mm. Hg. When the oxy- 
gen content was reduced to 5.25 vol.% and the Oo 
tension to 30-26 mm. Hg, the frequency of EEG 
potentials was reduced and the amplitude increased; 
the "thermoregulatory tone" had almost completely 
disappeared, Further reduction of O» content of the 
outflowing blood to 2.76-1.85 vol.% and of the Oo 
tension to 13-8 mm. Hg resulted in almost com- 
plete disappearance of the electrical activity of the 
brain, (Author's summary, modified) 


10556 

Ivanov, K. P. 1959 
[OXYGEN CONSUMPTION AND SKELETAL MUSCLE 
CHANGE IN HYPOXIA] Potreblenie kisloroda i iz- 
menenie skeletnykh myshts pri gipoksii. — iziologi- 
cheskii zhurnal SSSR (Leningrad), 45 (8): 988-993. 
Aug. 1959. In Russian, with English summary (p. 
993). 

English translation in: Sechenov Physiol. Jour. 

USSR (Pergamon Press, New York), 45 (8): 81-86. 
March 1960. 


Electrophysiologic data on variations in muscle 
tonus and recordings of oxygen consumption were 
obtained in rabbits exposed to hypoxia by breathing a 
gas mixture with reduced oxygen content. During 
breathing of 12 to 15% oxygen, the increase in oxygen 
consumption coincided with raised muscle tonus. Re- 
duction in oxygen consumption associated with inspi- 
ration of a gas mixture containing 7 to 4% oxygen was 
accompanied by a depression of muscle tonus. If 
there were no changes in oxygen consumption during 
hypoxia, there were no changes in the muscle tonus. 
It is concluded that the level of metabolism in hy- 
poxia may depend to a certain extent on variations in 
the skeletal muscle tonus. (Author's summary, mod- 
ified) 


10557 
Joels, N., 
and E, Neil 

THE INFLUENCE OF ANOXIA AND HYPERCAP- 
NIA, SEPARATELY AND IN COMBINATION, ON 
CHEMORECEPTOR IMPLUSE DISCHARGE [Ab- 
stract], —— Jour. Physiol. (London), 155 (2): 45P- 
46P. Feb. 1961. 


The carotid body of a pentobarbitone-anesthe- 
tized cat was perfused with four solutions with 
equilibrated gas (Op and CCg) tensions. The im- 
pulse activity aroused in the carotid sinus nerve 
in response to each of these perfusive fluids was 
recorded photographically. The chemoreceptor re- 
sponse to the combination of anoxia and hypercap- 
nia greatly exceeded that which might have been 
expected from the arithmetic summation of the ef- 
fects of either stimulus acting alone. 


1961 


10558 

Kalff, G. 1960 
[THE REACTION OF HEMOGLOBIN AND ERYTH- 
ROCYTES IN ACUTE HYPOXIA] Uber das Ver- 
halten von Hamoglobin und Erythrozyten in der 
akuten Hypoxie. —— Deutsche Versuchsanstalt fur 
Luftfahrt (Mulheim, Germany), Report no. 128, 
May 1960. 24 p. In German. 


Hemoglobin values and erythrocyte counts were 
determined in 50 pilots before and during exposure 
to anoxia in a low-pressure chamber. A Signifi- 
cant increase in the erythrocyte count and hemo- 
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globin over the initial values was noted in all sub- 
jects after 3 min. exposure to anoxia. Measure- 
ments taken in the sixth minute showed a significant 
drop of these values to the initial level. A third 
measurement taken in 19 subjects during the ninth 
minute of exposure to anoxia showed a tendency 
towards a slight increase in the hemoglobin and 
erythrocyte values. The dye-index exhibited a 
nonsignificant falling tendency. Further, the 
erythrocyte and hemoglobin reaction differed for 
the two reactive types, previously classified on 
the basis of the efficiency curve on a sensorimotor 
coordination test under hypoxic stress. Type A 
individuals were characterized by more labile 
erythrocyte and hemoglobin values with wider 
fluctuation ranges, as compared with those of type 


B. These results confirm that acute hypoxia repre- 


sents a stress which affects the blood composition, 
i. e., the hemoglobin and erythrocyte reactions. 


10559 

Kampffmeyer, H. 1960 
[THE REACTION OF THE CIRCULATORY SYSTEM 
UNDER HYPOXIC STRESS } Kreislaufverhalten unter 
Sauerstoffmangelbelastung. —— Deutsche Versuchs- 
anstalt fur Luftfahrt (Miilheim, Germany), Report 
no. 127, May 1960. 25 p. In German. 


The reaction of the circulatory system to hypoxia 
is examined and simultaneously related to the in- 
dividual efficiency reserve, determined by a sen- 
sorimotor coordination test. Except for a few 
cases with primary hypoxemic circulatory collapse 
no relation could be shown between the circulatory 
reaction and differential efficiency reserves. 
(From the author's summary) 


10560 

Khmelevskyi, IU. V. 1960 
[EFFECT OF HYPOXIA ON PHOSPHORYLATION 
OF THIAMINE IN RAT TISSUES] Vplyv zhyzhenoho 
atmosfernoho tysku na fosforyliuvannia tiaminu v 
tkanynakh shchuriv. —— Ukrainskyi biokhimichnyi 
zhurnal (Kyiv), 32 (3): 412-417. 1960. In Ukrainian, 
with English summary (p. 417). 


This is a study of the effect of reduced baro- 
metric pressure on the ratio of thiamine to its 
phosphoric esters in rat tissues. The rats were 
injected with S35 thiamine, kept for 6 hours in a 
decompression chamber at 8,000 m. altitude, and 
killed 24 hours after the injection. A considerable 
drop in the thiamine triphosphate level, and a rise 
in the quantity of thiamine diphosphate, thiamine 
monophosphate and thiamine was found in the 
hearts of the experimental animals, as compared 
with levels found in controls kept under normal 
atmospheric pressure. These disturbances were 
less pronounced in the liver of the experimental 
rats. A preliminary administration of rutin and 
"halascorbine" under the same experimental con- 
ditions resulted in an increased thiamine triphos- 
phate level and a reduced thiamine diphosphate 
level. (Author's summary, modified) 


lu5ol 

Kipshidze, N. N. 1959 
THE EFFECT OF OXYGEN DEFICIENCY ON THE 
DEVELOPMENT OF EXPERIMENTAL ATHERO- 
SCLEROSIS OF THE CORONARY ARTERIES, — 
Bull, Exper, Biol. and Med,, 47 (4): 447-453. 

April 1959, 
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Rabbits were placed in a hypoxic (12% oxygen) 
chamber for 3-6 hours daily for a period of four 
months. Prolonged hypoxia induced high hyper- 
cholesterolemia and greatly intensified the develop- 
ment of aortic and coronary atherosclerosis, His- 
tological evidence is presented of hypoxic-induced 
stenosing atherosclerosis of the coronary arteries 
and dystrophic changes in cardiac muscle in the 
form of necrosis, 


10562 
Klein, S. J. 1958 


THE EFFECTS OF HYPOXIA ON AUDITORY SEN- 
SITIVITY. I. THRESHOLD SHIFTS FOR BONE CON- 
DUCTED PURE TONES IN A NOISY ENVIRON- 
MENT. ——Naval Air Material Center. Air Crew 
£q upment Lab., Philadelphia, Pa. (Project no. 

TED NAM AE-5112). Report no. NAMC-ACEL-393, 
Dec. 8, 1958 vi+7 p. 

Essentially the same: EFFECTS OF REDUCED 
OXYGEN INTAKE ON BONE CONDUCTED HEARING 
THRESHOLDS IN A NOISY ENVIRONMENT. — 
Perceptual and Motor Skills, 13 (1): 43-47. Aug. 
1961. 

Seven naval aviators with normal hearing were 
made hypoxic by inhaling, at sea level, an oxygen- 
nitrogen mixture of 9.6% oxygen. Bone thresholds 
for pure tones, ranging from 256 to 4096 c.p.s. in 
one-octave increments, were determined before and 
during induced hypoxia. Measurements were made 
in a noisy laboratory with ambient sound-pressure 
levels averaging about 30 db. The data, as treated 
by the analysis of variance, indicate that the ef- 
fects of hypoxia on the bone-conducted threshold 
are dependent upon the frequency at which the 
thresholds are measured. Threshold impairment 
was observed at frequencies below 1024 c.p.s. 
whereas enhancement was observed at 4096 c.p.s. 
Impairment decreased linearly from 256 to 1024 
c.p.s. The findings are inconsistent with the find- 
ings of other investigators. Several tentative ex- 
planations are offered for what appears to be the 
inverse of expected trends. (Author's summary) 


10563 
Klein, S. J. 1959 


E. S. Mendelson, and T. J. Gallagher 
THE EFFECTS OF HYPOXIA ON AUDITORY SEN- 
SITIVITY. II. THRESHOLD SHIFTS IN A QUIET EN- 
VIRONMENT. —— Naval Air Material Center. Air 
Crew Equipment Lab., Philadelphia, Pa. (Project no. 
TED NAM AE-5112). Report no. NAMC-ACEL-411, 
Nov. 25, 1959. v+10 p. 

Essentially the same: THE EFFECTS OF RE- 
DUCED OXYGEN INTAKE ON AUDITORY THRESH- 
OLD SHIFTS IN A QUIET ENVIRONMENT. — 
Jour. Compar. and Physiol. Psychol., 54 (4): 401- 
404. Aug. 1961. 


Seven male adults with normal hearing inspired 
a nitrogen-oxygen mixture of 9.6% oxygen by vol- 
ume for an average of 16 minutes. Auditory thresh- 
old shifts from the prehypoxic level were recorded 
during the reduced oxygen intake phase and for 49 
minutes, at 10-minute intervals, after the subjects 
returned to normal breathing. Bone and air thresh- 
olds were determined for frequencies ranging from 
256 to 4,096 c.p.s. in one-octave increments. The 
results indicate that reduced oxygen intake of the 
order employed in this experiment results in a 
decrement in hearing sensitivity at the lower fre- 
quencies and a slight enhancement at 4,096 c.p.s. 























This enhancement was preserved during the re- 
covery phase of the experiment. Several possible 
explanations for the enhancement phenomenon are 
presented. (Authors' summary) 


10564 
Klein, S. J., 1960 
R. N. Freda, and B. H. Lowi 

THE EFFECTS OF HYPOXIA ON AUDITORY 
SENSITIVITY. OI. THRESHOLD SHIFTS WITH 
MASKING IN THE OPPOSITE EAR.— Naval Air 
Material Center. Air Crew Equipment Lab., 
Philadelphia, Pa. (Project no. TED NAM AE-5112). 
Report no. NAMC-ACEL-429, March 31, 1960. 


Air and bone auditory thresholds were deter- 
mined at frequencies from 256 to 4096 c.p.s. with 
masking in the opposite ear before, during, and 
after hypoxia (9.6% O2). The effect of reduced 
oxygen intake on hearing sensitivity was linearly 
related to the frequency at which threshold was 
measured, with impairment decreasing as frequency 
increased. A slight enhancement in sensitivity oc- 
curred at 2048 and 4096 c.p.s. The observed trend 
was partially maintained during a one-hour period 
of recovery. 


10565 
Konishi, T., 1961 
R. A. Butler, and C, Fernandez 
EFFECT OF ANOXIA ON COCHLEAR POTENTI- 
ALS. —— Jour. Acoust. Soc. Amer., 33 (3): 349- 
356. March 1961. 


The anterior inferior cerebellar artery of guinea 
pigs was occluded, thereby interrupting the blood 
supply to the cochlea. Durations of occlusion 
ranged from 1 through 60 min, Cochlear micro- 
phonics, summating potential, action potential, and 
endocochlear potential were recorded before, dur- 
ing, and subsequent to occlusion, The differential 
effect of anoxia on the various potentials was ob- 
served as well as the appearance of the large 
negative dc potential in scala media as anoxia 
’ progressed. For the brief occlusion durations, the 
amplitudes of all potentials except cochlear micro- 
phonics became greater than normal soon after the 
blood supply returned, Even for the longer anoxic 
intervals, the summating potential and the endo- 
cochlear potential exhibited supernormality during 
the recovery process. (Authors' abstract) 


10566 

Konstantinov, V. A. 1960 
|THE SIGNIFICANCE OF THE INHIBITION OF THE 
CENTRAL NERVOUS SYSTEM IN ANOXIA] Zna- 
chenie tormozhennia tsentral'noi nervnoi sistemy 
pri kislorednom golodanii.— Patologicheskaia fizio- 
logiia i eksperimental'naia terapiia (Moskva), 4 (2): 
58-62. March-April 1960. In Russian, with English 
summary (p. 62). 


Hypoxia was induced in white mice by placing them 
in hermetically sealed boxes of 100 cubic centimeter 
volume. It had been established in control experi- 
ments that if animals were removed from the con- 
tainer 20-40 seconds before the appearance of ter- 
minal breaths, respiration was resumed and the 
animal survived. The threshold survival time for 
mice in these hermetic containers averaged between 
12 and 13 min., as established by the above method. 
It was shown that repeated exposure to hypoxia in 
the container prolongs the survival time, which is 
explained on the basis of a developing inhibition of 
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the central nervous system during hypoxia. Repeti- 
tion (10 times) of hypoxic exposures while there is 
still sufficiently intensive trace inhibition present, 
leads, as a result of summation, to more profound 
inhibition of the central nervous system. The thres- 
hold survival time of the experimental mice after 
repeated exposures exceeded their initial threshold 
values eight to nine times. (From the author's 
summary) 


10567 
Kubicek, W. G., 1959 


W. F. Geber, J. W. Geiger, and E. A. Johnson 
ROLE OF SPLANCHNIC AND LUMBAR SYMPA- 
THETIC NERVES IN PHYSIOLOGIC RESPONSES TO 
FEVER AND HYPOXIA IN DOGS.—Amer. Jour. 
Physiol., 196 (3): 685-690. Mar. 1959. 


Induced fever up to 42° C. rectal temperature pro- 
duced an increase in oxygen consumption rate, 
plasma creatinine, blood lactic acid, hematocrit, 
blood oxygen content, blood pH, and pulse rate, a de- 
crease in blood sugar, and a fall in blood CO9 con- 
tent. Hypoxia superimposed upon the fever tended to 
produce an increase in blood pressure, hematocrit 
and pulse rate. Hypoxia probably depressed cerebral 
cortical activity in the unanesthetized febrile dogs. 
The most important function of the splanchnic and 
lumbar sympathetic nerves was apparently the control 
of the circulatory system and secondly the partial 
regulation of blood glucose probably through libera- 
tion of epinephrine from the adrenal medulla. A re- 
duction in heat tolerance of the animals was observed 
after sympathectomy. The effects of anesthesia were 
apparently a reduced sensitivity of the respiratory 
centers and chemoreceptors. When compared to the 
unanesthetized experience, lower values were ob- 
served for oxygen consumption rate, blood pH, blood 
oxygen content, hematocrit, plasma creatinine and 
blood lactic acid, and in higher values for pulse rate, 
blooac pressure, blood COg content and blood glucose. 
(Authors' summary) 


10568 
Kunzmann, H. 1960 


|EFFECT OF ACUTE HYPOXIA ON THE ELECTRO- 
LYTIC ANALYSIS OF THE BLOOD] Influence du 
manque aigu d'oxygene sur l'analyse électrolytique 
du sang.——Deutsche Versuchsanstalt fur Luftfahrt 
(Miilheim, Germany), Report no. 125, p. 33-43. June 
1960. In French and German. 


The concentration of hydrogen ions, carbonic acid, 
and bicarbonate in the blood and blood plasma before, 
during, and after acute hypoxia was measured in hu- 
man subjects by the method of Astrup. Hypoxic hy- 
perventilation after 5-6 minutes at an atmospheric 
pressure of 287 mm. Hg was observed to produce a 
decrease in pCO9, an increase in bicarbonate con- 
centration, and an increase in the pH of the blood. 
During extended hypoxia the bicarbonate concentra- 
tion and pH were decreased by the compensatory re- 
action of the kidneys in excreting bicarbonate ions 
while retaining hydrogen ions. Full recovery of the 
blood electrolyte balance was still incomplete one 
hour after return to normal atmospheric pressure. 


10569 
Kushko, V. M., 1959 


and L. F. Penchenko 35 
[INCORPORATION OF S°* METHIONINE INTO THE 
PROTEINS OF THE CENTRAL NERVOUS SYSTEM 
AND OTHER ORGANS OF ANIMALS OF VARIOUS 
AGES DURING HYPOXIA] Vkliuchenie S35 metionina 
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v belki tsentral'noi nervnoi sistemy i drugykh orga- 
nov zhivotnykh raznogo vozrasta pri gipoksii. — 
Patologicheskaia fiziologiia i eksperimental'naia 
terapiia (Moskva), 3 (3): 22-27. May-June 1959. In 
Russian, with English summary (p. 26-27). 


$35 methionine incorporation in proteins of dif- 
ferent parts of the central nervous system, liver, 
blood plasma, and skeletal muscles during hypoxia 
was Studied in adult male cats of 3000-g. weight and 
one-month-old kittens of 500-g. weight. Hypoxia was 
induced by ascent to 8000 m. simulated altitude ina 
pressure chamber for 3 hours. S$35-methionine in- 
corporation into the proteins of the central nervous 
system was reduced more considerably in hypoxic 
kittens than in adult cats. Minimum reduction of $35- 
methionine incorporation was noted in cerebral cor- 
tex proteins: maximum reduction in the white matter 
and the spinal cord. Liver protein and blood plasma 
protein incorporation of $35-methionine was reduced 
to a greater extent than that of the central nervous 
system. Protein radioactivity of skeletal muscles 
was increased in hypoxic adults but slightly reduced 
in kittens. (Authors' summary, modified) 


10570 
Lalli, G. 1959 
and G. Venditt 

{BEHAVIOR OF CEREBRAL LACTIC ACID IN THE 
RAT KILLED BY ANOXIC ANOXIA IN RELATION 
TO THE VELOCITY OF BAROMETRIC DECOM- 
PRESSION| Comportamento dell'acido lattico 
cerebrale nel ratto ucciso mediante anossia 
anossica in rapporto alla velocita di decompres- 
sione barometrica. —Rivista di medicina aero- 
nautica e spaziale (Roma), 22 (1): 69-76. Jan.-Mar. 
1959. In Italian, with English summary (p. 75). 


Brain lactic acid concentrations were compared 
in 56 male rats of the same age and weight which had 
been sacrificed under the following experimental 
conditions: (1) exsanguination by decapitation at 
sea level; (2) rapid decompression for 60 sec. to 
altitudes of 13,000 and 11,000 m., with death oc- 
curring after 81 and 114 sec., respectively; and (3) 
decompression in chambers with increasing veloc- 
ities of 100, 200, 840, and 1,400 meters per min. 
until death occurred. An increase in cerebral 
lactic acid concentration was observedin the hypoxic 
animals which was directly correlated with the 
duration of hypoxia, and inversely correlated with 
the rate of ascent to altitude. 


10571 
Lanari-Zubiaur, F. J., 1958 
and W. F. Hamilton 
EFFECT OF UNILATERAL ANOXIA ON PULMO- 
NARY CIRCULATION. —Circulation Research, 
6 (3): 289-293. May 1958. 


Venous drainage from the lower pulmonary lobes 
was measured in dogs breathing air or oxygen in 
one lung and nitrogen in the other. Blood flow was 
found to be 18-24% lower in anoxic lungs, indicating 
increased vascular resistance. Large spontaneous 
variations in flow were observed between animals 
and between measurements on the same animal. 


10572 

Lansberg, M. P. 1960 
THE INFLUENCE OF HYPOXIA UPON THE 
CENTRAL DECODING SYSTEM. —— Aeromedica 


acta (Soesterberg, Netherlands), 7: 129-134, 1959- 
1960. In English. 
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Stereophonic discrimination tests were adminis- 
tered to six experienced pilots under the following 
experimental conditions: (1) at ground level, (2) at 
20,000 feet without oxygen, (3) at 20,000 feet with 
oxygen, and (4) again at ground level. Signal tones 
of 750 c.p.s. and 2,500 c.p.s. were presented 
over a set of headphones at a sound pressure level 
of 70 db. during one second followed by a four- 
second pause. A time delay line, which could be 
operated in 25-microsecond steps, dispatched the 
signal to the right or left ear, or to both, simul- 
taneously, and the subjects were asked to indicate 
on paper whether there was an impression of later- 
alization to the right side, to the left side, or no 
lateralization. The tabulated results show consider- 
able divergence between the individuals and indicate 
that performance at 20,000 feet is inferior to the 
performance at ground level. The author suggests 
that further explorations of the effect of the time 
interval between tests at 20,000 feet and further 
evaluations of individual susceptibility are war- 
ranted, 


10573 
Leusen, L., 1960 
and G. Demeester 

[THE CHEMICAL REACTION OF THE CEREBRO- 
SPINAL FLUID IN HYPOXIA] Die chemische Reak- 
tion der Cerebrospinalfussigkeit im Sauerstoff- 
mangel.—~Pflugers Archiv fur die gesamte Physio- 
logie (Berlin), 270 (4): 390-398, In German. 


The pH of the blood and cerebrospinal fluid of 
anesthetized dogs was observed to increase during a 
5-10 minute period of 10% oxygen breathing. Hypoxic 
hyperventilation caused a decrease in the CO» con- 
tent of the blood and cerebrospinal fluid, while alka- 
line reserve and lactic acid concentration remained 
unchanged. Dogs in which the arterial chemorecep- 
tors of the carotid sinus had been removed and the 
vagal nerve severed showed a slightly decreased 
ventilation during the hypoxic period. The pH of the 
blood and cerebrospinal fluid was lowered, and the 
COg content was increased. 


10574 
Litwin, J., 1960 
A. H. Dil, and D. M. Aviado 
EFFECTS OF ANOXIA ON THE VASCULAR RE- 
SISTANCE OF THE DOG'S HIND LIMB. —Circula- 
tion Research, 8 (3): 585-593. May 1960. 


In anesthetized dogs, the inhalation of 5% oxygen 
caused vasoconstriction of the perfused hind limb but 
vasodilatation occurred during reoxygenation. The 
vasocontriction during anoxia amounted to a mean in- 
crease of vascular resistance of +12% if blood from 
the same anoxic dog was used for perfusion, and to 
+35% if blood from a nonanoxic donor was used. This 
vasoconstrictor response was almost entirely the out- 
come of anoxemic stimulation of chemoreceptors in 
the carotid and aortic bodies. The vasodilatation dur- 
ing reoxygenation persisted after chemoreceptor de- 
nervation, but was eliminated by either spinal cord 
transection or denervation of the limb. The nervous 
pathways responsible for this postanoxic vasodilata- 
tion were resistant to bretylium but were partially 
blocked by either atropine or hexamethonium. 
(Authors' abstract) 


10575 
Mazzella, G., 1961 
and U. Meldolesi 
[EFFECT OF ANOXIA CAUSED BY BREATHING 
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OXYGEN-DEFICIENT MIXTURES ON GUINEA PIGS 
SUBJECTED TO A HEMILETHAL DOSE OF ROENT- 
GEN RADIATIONS. Il. STUDY OF THE HEMATO- 
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commonly without the appearance of spikes. Four 
minutes or less of breathing 7% oxygen induces a 
slower onset and less severe degree of anoxic anoxia, 


LOGICAL AND BONE MARROW VARIATIONS] L'in- which in most adults over the age of 30 is not accom- 


fluenza della anossia da respirazione di miscele 
povere su cavie sottoposte a dose emiletale di ra- 


panied by EEG change. Ischemic anoxia produces 
changes qualitatively comparable to anoxic anoxia ex- 


diazioni roentgen. Il. Studio delle variazioni emato- cept that the slow activity is nearly always limited to 


logiche e del midollo osseo, —— Rivista di medi- 


cina aeronautica e spaziale (Roma), 24 (4): 552-568. 


Oct.-Dec. 1961. In Italian, with English summary 
(p. 565-566). 


Hematological and bone marrow changes were 
studied in anoxic guinea pigs treated with X-rays 
at a dose of 360 roentgens (corresponding to a 
LD509/30 days). In the peripheral blood, changes 
were observed in erythrocytes, lymphocytes, leuko- 
cytes, hematocrit and reticulocytes. In the bone 
marrow, changes were tabulated on a myelogram 
and by the granulo-erythroblastic ratio. From a 
statistical standpoint, the results were not signifi- 
cantly different from those observed in animals ir- 
radiated in environmental air. From the hemato- 
logical viewpoint, radioprotection was found to be 
ineffective under these conditions. 


10576 
Meyer, D. K., 1961 
and F, A. Purdy 
CARDIAC GLYCOGEN OF RATS DURING AND 
FOLLOWING ACUTE ANOXIA, — Amer. Jour. 
Physiol., 200 (4): 860-862. April 1961. 


Cardiac glycogen, both free and bound, was de- 
termined in rats at two stages of acute anoxia and 
six stages of recovery from anoxia. The glycogen 
was subjected to P-amylase digestion to obtain the 
limit dextrin of each sample. Free and bound 
cardiac glycogen are both depleted by anoxia. Re- 
synthesis is rapid, control levels being restored 
within 40-60 minutes. The overshoot in total gly- 
cogen after anoxia is shown to be due to the free 
glycogen alone. Free and bound glycogen exhibit 
structural differences during anoxia and during 
recovery from anoxia. Branching activity during 
resynthesis is complete for free glycogen within 1 
hour but the bound glycogen shows internal trans- 
glucosidation that continues for more than 3 hours 
but less than 15 hours. The data reveal that the 
structure of glycogen is a reflection of the physio- 
logical state of the animal and that free and bound 
glycogen may have a real physiological significance. 
(Authors' abstract) 


10577 
Meyer, J. S., 1961 
and A. G. Waltz 
RELATIONSHIP OF CEREBRAL ANOXIA TO FUNC- 
TIONAL AND ELECTROENCEPHALOGRAPHIC AB- 


the territory supplied by the occluded vessel. (Au- 
thors' conclusion, modified) (66 references) 


10578 
Michal, G., 1959 
S. Naegle, W. H. Danforth, F. B. Ballard, and R. J. 


Bing 
METABOLIC CHANGES IN HEART MUSCLE DURING 
ANOXIA.—Amer. Jour. Physiol. 197 (6): 1147-1151. 
Dec. 1959. 


The studies reported deal with the effects of vary- 
ing periods of complete myocardial anoxia on the con- 
centrations of reduced and oxidized diphosphopyridine 
nucleotide, reduced and oxidized triphosphopyridine, 
glycogen, adenosine triphosphate, hexose monophos- 
phate, phosphocreatine and inorganic phosphorus in 
heart muscle. Oxygen lack leads to rapid dephosphor- 
ylation of high-energy phosphate compounds and to the 
formation of inorganic phosphorus. The decline of 
adenosine triphosphate in heart muscle was more 
rapid than the diminution in the QO2 of heart muscle 
slices reported previously. There was considerable 
glycogenolysis. The rate of glycogen breakdown did 
not appear to depend upon the amount of glycogen 
present in heart muscle until very low levels were 
reaches. Prior to the onset of anoxia, most of the 
diphosphopyridine nucleotide was in its oxidized form, 
This oxidized form of diphosphopyridine nucleotide 
and reduced triphosphopyridine nucleotide decreased 
with time, while reduced diphosphopyridine nucleotide 
increased. The total concentration of diphosphopyri- 
dine nucleotides in heart muscle diminished. (Au- 
thors' abstract) 


10579 
Michel, E. L., 1959 
and C. L. Ewing 

PHYSIOLOGICAL SIGNIFICANCE OF BREATHING 
PATTERN CHANGES AS A MEANS OF DETECTING 
HYPOXIA: A REVIEW.——Naval Air Material Center. 
Air Crew Equipment Lab., Philadelphia, Pa. (Project 
TED NAM AE-5112). Report no. NAMC-ACEL-407, 
Aug. 24, 1959. iii+8 p. 


Utilization of changes in respiratory pattern as an 
indication of hypoxia is questionable because of the 
following: (a) the marked individual variability of a 
"normal breathing pattern", (b) the lack of a single 
parameter of a respiratory pattern change which is 
specific to the hypoxic stimulus, and (c) the lack of 
significance of breathing pattern changes which do 
occur during hypoxia at levels of no or little perform- 


NORMALITY.—In: Cerebral anoxia and the electro- ance decrement. Of the physiological parameters 


encephalogram, p. 307-328. Springfield, Illinois: 
Charles C’ Thomas, 1961. 


A survey is presented of observations during con- 
tinuous recording of arterial oxygen saturation, 
alveolar carbon dioxide, and the electroencephalo- 
gram (EEG) during hypocapnia and hypoxia in man and 


making up a respiratory pattern, the changes in max- 
imum inspiratory peak flow or maximum depth of 
inspiration is the most significantly affected by the 
hypoxic stimulus, but is not specific to it. Breathing 
frequency is hardly affected by hypoxia until near 
critical levels of the latter are reached and, there- 
fore, is of the least value in indicating hypoxia. 


other vertebrates. Inhealthy individuals, anoxic anoxia (From the authors' summary) (31 references) 


may result in bifrontal theta and delta waves of high 
voltage having a sinusoidal wave form. The slowing 


10580 


is usually symmetrical and may spread posteriorly to Moffatt, D. J., 1961 


become diffuse. In rapid anoxia induction, convulsive 


C. Rosse, I. H. Sutherland, and J. M. Yoffey 


seizures may accompany the slow activity in the EEG THE EFFECT OF HYPOXIA ON GUINEA-PIG 
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BONE MARROW [Abstract]. —— Jour. Physiol. 
(London), 127 (2): 48P-49P. July 1961. 

Seventy-five guinea-pigs were exposed to a sim- 
ulated altitude of 14,000 ft. at room temperature 
for 5 days (primary hypoxia), taken out for 5 days 
(rebound), and resubmitted for an additional 5 days 
(secondary hypoxia). Five animals per day were 
sacrificed and their bone marrow analyzed by 
Yoffey'’s quantitative technique. There was an over- 
all rising tendency in the total nucleated cell count 
during primary and secondary hypoxia and a fall- 
ing tendency during rebound. Marrow lymphocytes 
fell throughout primary hypoxia but rose again dur- 
ing rebound and secondary hypoxia to nearly 100% 
above the control level. Granulocytes in the blood 
and bone marrow showed no changes. The blood 
showed varying degrees of polycythemia throughout 
the experiment, with peaks during the hypoxia 
phases. It is concluded that the lymphocyte plays 
an important role in erythroid hyperplasia. 


10581 

Moss, A. J. 1959 
THE EFFECT OF HYPOXIA ON THE RATE AT 
WHICH THE CARDIAC EJECTION FORCE IS 
GENERATED: A BALLISTOCARDIOGRA PHIC 
STUDY.—Naval School of Aviation Medicine, Pensa- 
cola, Fla. (Research Project No. NM 18 03 11, 
Subtask 6). Report No. 5, June 8, 1959. ii+24 p. 

Also published in: Amer. Heart Jour. , 59 (3): 
412-427. March 1960, 

A relative value for the rate at which cardiac 
force is generated can be obtained from the slope of 
the ejection deflection on the acceleratory ballisto- 
cardiogram. A standard hypoxic stress (10% oxygen 
for 20 min.) significantly increased the rate of 
cardiac ejection in each of the six normal subjects 
studied, some to a much greater degree than others. 
These changes with hypoxia give a further under- 
standing into the origin of the BCG deflections, and, 
in addition, reveal new information about cardiac 
stress. (Author's abstract) 


10582 

Mourek, J. 1961 
CHANGES IN IMPEDANCE OF THE CEREBRAL 
CORTEX DURING HYPOXIA. Physiologia 
bohemoslovenica (Praha), 10 (2): 154-159. 1961. 
In English. 


Young rats, aged 3 to 39 days, and adult rats 
were exposed to hypoxia at simulated altitudes of 
4000 m., 6000 m., and 9000 m. The cortical re- 
sistance (expressed in ohms) was determined dur- 
ing the 15-minute period of exposure at each alti- 
tude. At 4000 m. altitude the increase in resist- 
ance was greatest in the youngest animals. In the 
oldest groups (4-week-old rats and adults) the in- 
crease in cortical resistance was greatest at 6000 
and 9000 m. altitude, at which height the failing 
mechanisms were unable to compensate for hypoxia. 


10583 

Nakayama, T. 1958 
[STUDIES ON LOW OXYGEN TENSION TOLER- 
ANCE, I. ON THE SEASONAL VARIATION OF 
LOW OXYGEN TENSION TOLERANCE AND SOME 
RELATED FINDINGS] Teisanso bunatsu taisei ni 
kansuru kenkyii. I. Teisanso bunatsu taisei no 
kisetsuteki hend6d narabini koreni kanrenshita 
jakkan no chiken.——Shikoku acta medica (Tokushima, 
Japan), 13 (1): 71-76. July 1958. In Japanese, with 

English summary (p. 71). 
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As to the low oxygen tension (LOT) tolerance of 
mature rats, defined by their survival time after 
atmospheric pressure was lowered to 155 mm. Hg 
(in two minutes), to the moment just before their 
breathing stopped, the author obtained the following 
results: (1) The LOT tolerance varied with the 
season; it was higher in winter and lower in sum- 
mer. (2) In winter, even if the rats were bred ina 
higher temperature, the LOT tolerance was not 
weakened. (3) In summer, even if they were daily 
given Vitamin By, the LOT tolerance was not 
strengthened. (4) In winter the LOT tolerance was 
increased by the repetition of the tolerance test, but 
in summer such training had no effect. (5) When the 
LOT tolerance was tested under various pressures 
other than 155 mm. Hg, the seasonal difference of 
the tolerance between winter and summer was ob- 
served at pressures higher than 150 mm. Hg, but at 
lower pressures such seasonal difference was not 
recognized. (6) The LOT tolerance did not change 
even if the air humidity was raised. (7) No correla- 
tion was found between the KCN tolerance and the 
LOT tolerance. (8) The body weight of mature rats 
did not relate to their LOT tolerance. 


10584 

Nakayama, T. 1958 
[STUDIES ON LOW OXYGEN TENSION TOLER- 
ANCE, Il, THE EFFECT OF ACTH ADMINISTRA- 
TION ON LOW OXYGEN TENSION TOLERANCE] 
Teisanso bunatsu taisei ni kansuru kenkyi. II. 
Teisanso bunatsu taisei ni taisuru ACTH toyo koka. 
—Shikoku acta medica (Tokushima, Japan), 13 (1): 
77-81. July 1958. In Japanese, with English sum- 
mary (p. 77). 

Experiments on the effect of daily ACTH admin- 
istration for about a month during the change of 
seasons on the low oxygen tension tolerance (LOT) 
of rats showed the following: (1) In the change from 
summer to winter ACTH administration increased 
the LOT tolerance remarkably; during the adminis- 
tration period the rate of increase in body weight 
was very small and became larger after the adminis- 
tration was ceased. (2) ACTH administration in the 
change from winter to summer did not show such an 
effect either on the LOT tolerance or on the rate of 
increase in body weight. These results suggest 
further research into the nature of the LOT toler- 
ance in relation to the General Adaptation Syndrome, 
and imply that the controller of the seasonal varia- 
tion of the LOT tolerance might be the anterior 
pituitary-adrenal cortex system. 


10585 

Nakayama, T. 1958 
[STUDIES ON LOW OXYGEN TENSION TOLEK- 
ANCE, Il. THE EFFECT OF CHLORPROMAZINE 
ADMINISTRATION ON LOW OXYGEN TENSION 
TOLERANCE] Teisanso bunatsu taisei ni kansuru 
kenkyi. III. Teisanso bunatsu taisei ni taisuru 
kurOruporomajin t6yo no ké6ka.——Shikoku 
medica (Tokushima, Japan), 13 (1): 82-84. July 
1958. In Japanese, with English summary (p. 82). 


By administration of chlorpromazine (one single 
dose, 2 mg. per 100 g. body weight) the low oxygen 
tension (LOT) tolerance of rats was strengthened 
both in summer and in winter. The drop of the 
rectal temperature caused by the tolerance test 
(i.e. exposure to atmospheric pressure of 155 mm. 
Hg), became larger by chlorpromazine administra- 
tion before the test. The increase in LOT tolerance 
brought about by chlorpromazine may be due chiefly 
to a decrease of metabolism or oxygen consumption. 
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Nakayama, T. 1958 
[STUDIES ON LOW OXYGEN TENSION TOLER- 
ANCE. IV. THE EFFECT OF PRELIMINARY EX- 
POSURE TO THE INTERMEDIATE ATMOSPHERIC 
LOW PRESSURE ON LOW OXYGEN TENSION 
TOLERANCE] Teisanso bunatsu taisei ni kansuru 
kenkyi. IV. Teisanso bunatsu taisei ni taisuru 
yobi teiatsu fuka no koka.—Shikoku acta medica 
(Tokushima, Japan), 13 (2): 26-29. Aug. 1958. In 
Japanese, with English summary (p. 26). 

The low oxygen tension (LOT) tolerance (meas- 
ured as survival time at an atmospheric pressure of 
155 mm. Hg) of rats was remarkably increased by a 
stay at an intermediate atmospheric pressure (260 
mm. Hg) for 30 minutes, but this effect decayed 
rapidly and disappeared in about 5 hours. This in- 
crease in LOT tolerance by the preliminary expo- 
sure did not occur in summer. About 10 days after 
the first exposure to the pressure of 155 mm. Hg 
the LOT tolerance began to rise and was intensified 
by a repetition of the tolerance test at an interval of 
10 days. The transient increase in the LOT toler- 
ance after the preliminary exposure to intermediate 
pressure (260 mm. Hg) may be due to accommoda- 
tion, while the more or less persistent increase in 
the LOT tolerance after repetition of the tolerance 
test (atmospheric pressure, 155 mm. Hg) may be 
due to acclimatization. 


10587 

Nakayama, T. 1958 
|STUDIES ON LOW OXYGEN TENSION TOLER- 
ANCE, V. RESPIRATORY EXCHANGE AT EX- 
TREMELY LOW ATMOSPHERIC PRESSURE] 
Teisanso bunatsu taisei ni kansuru kenkyt. V. 
Kyokudo no teiatsu ni okeru gasu daisha.——~Shikoku 
acta medica (Tokushima, Japan), 13 (2): 30-36. Aug. 
1958. In Japanese, with English summary (p. 30). 


Two groups of rats were used in the experiment: 
A trained group whose low oxygen tension (LOT) 
tolerance had been raised by repetition of the toler- 
ance test (i.e. exposure to atmospheric pressure of 
155 mm. Hg), and an untreated control group. O9 
uptake, CO2 output, and rectal temperature were 
measured at ordinary atmospheric pressure (760 
mm. Hg) before and after the rats were exposed to 
an intermediate low pressure (260 mm. Hg for 30 
min.) followed by extremely low pressure (155 mm. 
Hg for 30 min.). The results were as follows: 
(1) No difference of O29 uptake, COg output, respira- 
tory quotient, and rectal temperature was found 
between the two groups under ordinary atmospheric 
pressure. (2) Under the extremely low pressure of 
155 mm. Hg, the Og uptake of the trained group was 
larger than that of the controls while the CO9 output 
of the two groups showed no difference; hence the 
R.Q. of the trained group was less than that of the 
nontrained. The rate of rectal temperature drop of 
the trained group was slightly less than that of the 
controls. (3) On the return from the low pressure of 
155 mm. Hg to normal atmospheric pressure (760 
mm. Hg), both Og uptake and COg output increased 
rapidly and those of the trained group were larger 
than those of the nontrained. R.Q. rose and re- 
turned soon to the level before the exposure. Rectal 
temperature continued to drop somewhat for 15 to 
25 minutes after the return, then rose again. (4) 
These results indicate that the LOT tolerance is 
presumably dependent on the oxygen uptake ability 
in the hypoxic environment. 
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Naquet, R., 1961 
and A. Fernandez -Guardiola 
EFFECTS OF VARIOUS TYPES OF ANOXIA ON 
SPONTANEOUS AND EVOKED CEREBRAL AC- 
TIVITY IN THE CAT.—In: Cerebral anoxia and the 
electroencephalogram, p. 72-88. Springfield, 
Illinois: Charles C. Thomas, 1961. 


Whether due to nitrogen breathing or asphyxia, 
anoxia caused four successive stages of changes in 
the spontaneous electrical activity of the cortex in 
cats. A rise in blood pressure and dilation of 
pupils was correlated with the electroencephalo- 
graphic changes. The evoked potentials recorded 
from the cortex and from non-specific thalamic 
nuclei showed marked changes during all four stages 
of changes. The encephalic tracings, blood pres- 
sure, and pupillary size returned to normal with 
reoxygenation after anoxia. (26 references) 


10589 
Petukhov, M. L. 1960 


[THE EFF&CT OF HYPOXIA AND ACTH ON THE 
CARBOHYDRATE RESERVE IN TISSUES OF THE 
WHITE RAT. Vliianie gipoksii i AKTG na sosto- 
ianie uglevodnogo rezerva tkanei belykh krys, —— 
Biulleten' eksperimental'noi biologii i meditsiny 
(Moskva), 49 (3): 57-60. March 1960. In Russian, 

English translation in: Bull. Exper. Biol. and 
Med, (Consultants Bureau, New York), 49 (3): 257- 
259. Oct. 1960. 


The author studied the effect of preliminary 
4.CTH administration on glycogen and lactic acid 
concentrations in liver, skeletal muscle, and myo- 
cardium of male white rats during oxygen deficien- 
cy resulting from reduced barometric pressure and 
during the posthypoxic period. It was shown that 
preliminary administration of ACTH (with a total 
dose of 12 units) to rats later subjected to acute 
oxygen deficiency markedly reduces the fall in 
glycogen content in liver and skeletal muscle and 
simultaneously inhibits the accumulation of lactic 
acid in these organs. It also leads to more rapid 
restoration of liver and skeletal muscle glycogen 
reserves, and more complete elimination of excess 
lactic acid, during the posthypoxic period. Under 
conditions of hypoxia and posthypoxia, preliminary 
administration of ACTH has no significant effect on 
the cardiac glycogen reserve. (Author's summary, 
translated) 


10590 
Pichotka, J., 1959 


and T. Luthardt 
[THE DEPENDENCE OF OXYGEN CONSUMPTION 
ON THE OXYGEN PRESSURE OF THE INHALED 
AIR IN EXPERIMENTS WITH GUINEA PIGS] Uber 
die Abhangigkeit der O2-Aufnahme von der O2-Span- 
nung der Einatmungsluft nach Versuchen am Meer- 
schweinchen.—Pfliigers Archiv fiir die gesamte 
Physiologie (Berlin), 269 (5): 417-427. Oct. 29, 1959. 
In German. 


Guinea pigs were exposed to low-oxygen atmos- 
pheres for extended time periods. (1) The sudden 
transition to a low Og pressure led to a reduced O, 
uptake which, however, within 30 minutes increase 
to reach a constant value characteristic for the ap- 
plied pressure. (2) This development must be due to 
changes in peripheral oxidation. (3) The finally at- 
tained constant Og uptake decreased with decreasing 
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Og pressure. (4) In individual tests at 15% and 12% 
Og some guinea pigs showed no or only a slight de- 
viation from normal Og uptake. (5) It follows that in 
the beginning the O2 uptake is very much dependent 
on the O2 pressure; this initial dependency is largely 
abolished by an adjustment mechanism. In this ad- 
justment, neither circulation nor breathing plays an 
important role. 


10591 
Pichotka, J., 1959 
and P. Scholz 


[OXYGEN UPTAKE AND BODY TEMPERATURE 
DURING OXYGEN LACK UNDER CONDITIONS 
WHICH NO LONGER PERMIT A STABLE ADJUST- 
MENT] Das Verhalten von Op-Aufnahme und Kor- 
pertemperatur im O9-Mangel bei Bedingungen, die 
keine stabile Einstellung mehr ermdglichen. —Pflii- 
gers Archiv fur die gesamte Physiologie, (Berlin) 
269 (5): 428-438. Oct. 29, 1959. In German. 


The following observations were made on guinea 
pigs breathing oxygen-deficient gas mixtures. In 
general, the animals adjust their oxygen uptake (af- 
ter an initial increase) to a stable reduced value; si- 
multaneously, their body temperature falls to a lower 
but also stable value; both reduced values may re- 
tain their constancy for several hours. Any increase 
in heat loss under these conditions leads to a tem- 
porary increase in oxygen consumption until a new 
equilibrium at lower levels of oxygen uptake and body 
temperature is reached. This is valid only at rectal 
temperatures above 34° C. At very low oxygen pres- 
sures (8% and 5%), however, both oxygen consump- 
tion and body temperature may decrease in the same 
sense, the rectal dropping below 34° C. and reaching 
a lethal value. 


10592 
Piliero, S. J. 1959 


INFLUENCE OF HYPOXIC STIMULI UPON BLOOD 
FORMATION IN ENDOCRINE-DEFICIENT ANIMALS. 
—Annals New York Acad. Sci., 77 (3): 518-542, 
June 25, 1959. 


Young adult female rats maintained on a standard 
laboratory diet, with 1% NaCl administered as drink- 
ing water, were divided into four experimental 
groups: (1) hypophysectomized and control animals; 
(2) adrenalectomized-hypophysectomized and 
adrenalectomized control animals; (3) castrate- 
hypophysectomized and castrate animals; and (4) 
castrate-adrenalectomized-hypophysectomized and 
castrate-adrenalectomized control animals. The 
animals were subjected to 4-hour exposures to pres- 
sures of 310.8 mm. Hg (20,000 feet) every other day 
for 21 days. After 72 days of hypophysectomy, Group 
(1) rats showed progressive anemia of the normocy- 
tic variety; hypoxia caused significant increases in 
red cell, hemoglobin, hematocrit, and reticulocyte 
values. Group (2) and (4) animals showed similar 
decreases in all red blood cell parameters, followed 
by reversal of this trend under hypoxia. The red 
blood cell levels of Group (3) animals were unaffected 
by castration, and showed a typical erythropoietic 
response under hypoxia. Thus the pituitary, adrenal, 
and ovarian glands are not of primary importance in 
erythropoiesis. It is probable, however, that the en- 
docrine system in part controls the number and type 
of leukocytes in circulation. Endocrine effects ex- 
erted upon hematopoietic organs are probably sec- 
ondary manifestations fo their influence upon metabo- 
lic reactions occurring elsewhere. 
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10593 
Prentice, T. C., 1961 
E, A. Mirand 
EFFECT OF HYPOXIA ON PLASMA ERYTHRO- 
POIETIN IN THE RABBIT. —— Proc. Soc, Exper. 


Biol. and Med., 106 (3): 501-502. March 1961. 


Plasma erythropoietin (EPF) levels were de- 
termined in rabbits which had been exposed for 
various time periods to ten per cent oxygen, A 
significant elevation of EPF levels was evident at 
eight hours, Peak levels were present at 24 and 
48 hours. By 72 hours the level of EPF had re- 
turned to normal and remained there up to 120 
hours. A similar response to hypoxic stimulus 
has been found in rats. 


10594 
Quivy, D., 1959 
and M. V. Strumza 

[EARLY ANOXIC REACTIONS IN DOGS TREATED 
WITH AN ADRENOLYTIC: CHANGES IN BLOOD 
COAGULATION] Réactions anoxiques précoces chez 
le Chien traité par un adrénolytique: modifications 
de la coagulation sanguine. ——Comptes rendus de la 
Société de biologie (Paris), 153 (10): 1535-1538. 
1959. In French. 

Administration of the adrenolytic agent, phentol- 
amine, produced an acceleration of the cardiac and 
respiratory rhythms in chloralosed dogs. An in- 
crease in arterial tension was observed during 3.4% 
Og breathing, but the effect was less marked than in 
control hypoxic dogs. The coagulation time of the 


blood was increased approximately 60 seconds during 
air breathing, and decreased bythe same amount dur- 


ing hypoxia. 


10595 
Reynier, M., 1961 
B. Broussolle, J. Drouet, and A. Orsetti 

[QUINHYDRONE AND RESISTANCE OF THE RAT 
TO ANOXIA IN A CLOSED VESSEL] Quinhydrone 
et résistance du rat 4 l'anoxie en vase clos, —— 
Agressologie (Paris), 2 (6): 675-678. Dec. 1961. 
In French, with English summary (p. 678). 


An intraperitoneal injection of 10 mg./kg. quin- 
hydrone (QH) increased the anoxia resistance of 
rats in a closed box. At the time of death, the 
gas composition in the box revealed a small oxy- 


gen content: 2.8% oxygen in the controls, and 3.4% 


in QH-treated animals. The increase in survival 
time of drug-treated animals was due to a reduc- 


tion in the intensity of metabolism, as reflected by 


the decrease in oxygen consumption. Quinhydrone 
was also capable of producing spontaneous hypo- 
thermia in these animals. 


10596 

Rice, E. A. 1959 
POLAROGRAPHIC STUDIES OF THE CAT'S AUDI- 
TORY CORTEX.—wWright Air Development Center. 
Aerospace Medical Lab., Wright-Patterson Air 


Force Base, Ohio (Project no. 7231, Task no. 71786). 


WADC Technical Report no. 59-769, Dec. 1959. 
v+15 p. 


The effects of oxygen deprivation on the negative 
and positive components of the evoked cortical po- 
tential as recorded from the auditory cortex of the 
cat were studied with a polarographic technique. 
Oxygen deprivation was produced by hypoxia, as- 


phyxia, and hypnotic and convulsant drugs. The cor- 
tex in its normal state was found to be nearly oxygen 
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deficient. Slight decreases in oxygen availability 
resulted in an immediate diminution in the size of 
the negative component. The positive component was 
less sensitive to oxygen lack. Increasing oxygen 
availability above normal did not affect the size or 
shape of the evoked response. The overall results 
afford further proof that separate generating mech- 
anisms exist for the two components. (Author's ab- 
stract) 


10597 
Richardson, J. C., 1959 
R. A. Chambers, and P. M. Heywood 
ENCEPHALOPATHIES OF ANOXIA AND HYPOGLY- 
CEMIA.—A.M.A. Archives of Neurology, 1 (2): 178- 
190. Aug. 1959. 


Clinical and pathological findings are presented 
from selected cases of severe brain damage from 
anoxia and hypoglycemia. With only minor individual 
variations, the clinical and pathological changes were 
essentially the same with carbon monoxide asphyxi- 
ation, anoxia from cardiac arrest, and severe hypo- 
glycemia from hyperinsulinism. Severe permanent 
brain damage may result from all such causes, and 
the predominant effects are in the cerebral cortex 
and basal ganglia. The clinical picture of acute an- 
oxic and hypoglycemic encephalopathy is discussed. 
The common pattern of severe encephalopathy initi- 
ated by deep unconsciousness is emphasized. It is 
stressed that anoxia, particularly hypoglycemia, may 
produce focal cerebral symptoms, such as paresis 
or dysphasia, with no obvious diffuse cerebral dis- 
turbance. (Authors' summary, modified) 


10598 
Rivera-Estrada, C., 1958 
P. W. Saltzman, D. Singer, and L. N. Katz 
ACTION OF HYPOXIA ON THE PULMONARY VAS- 
CULATURE.—Circulation Research, 6 (1): 10-14. 
Jan, 1958, 


Pressure changes in the pulmonary vasculature 
were measured in anesthetized dogs breathing 5 or 
10% oxygen. Animals which responded to hypoxia and 
did not develop early heart failure showed a marked 
rise in pulmonary arterial wedge and pulmonary 
venous pressures, with only a slight rise in left 
atrial pressure. The pressure gradient from the 
pulmonary artery to the arterial wedge decreased 
during hypoxia to 50% of the control level, while the 
arterial wedge to left atrial mean pressure gradient 
was strikingly increased. Only a mild rise was 
observed in pulmonary artery pressure, presumably 
because of increased postcapillary resistance (with 
increased blood flow), It is concluded that hypoxia 
induces active pulmonary venous constriction and 
arteriolar dilatation. 


10599 
Rizzo, P., 1959 
and N, Cinquemani 

[BEHAVIOR OF THE OCULOCARDIAC REFLEX IN 
THE DOG AT SEA LEVEL AND IN ANOXIA] Sul 
comportamento del riflesso oculocardiaco nel cane a 
livello del mare e in anossia,——Rivista di medicina 
aeronautica e spaziale (Roma), 22 (1): 77-103. Jan- 
Mar. 1959. In Italian, with English summary (p. 100). 


An oculocardiac reflex (OCR) was induced by grad- 
ual thumb pressure on the eyes in 6 male dogs (18- 
25 kg.) under chloralose anesthesia. The pressure 
was applied in increments of 100 grams for 15 sec. 
with an interval of 1 min. between each compression 
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until a maximum of 1,000 grams was reached. OCR 
was elicited under normal conditions and under hy- 
poxia produced by low oxygen mixtures (9% of O9 to 
91% of nitrogen). A double cylinder spirometer re- 
corded pulmonary ventilation, and OCR was recorded 
electrocardiographically. Dogs under normal con- 
ditions exhibited a bradycardic reflex which was di- 
rectly proportional to the intensity of the applied 
pressure, whereas dogs under anoxic conditions ex- 
hibited tachycardia as well as a less evident OCR 
positiveness. Anoxia appears to determine cardiac 
and respiratory function and increase the potential 
vagal excitability which leads to tachycardia, Pul- 
monary ventilation at sea level decreased during 
ocular compression, whereas during hypoxia a cer- 
tain increase was demonstrated, The authors indi- 
cate that OCR studies are valuable in determining 
the effect of hypoxia on the neurovegetative equilib- 
rium, and in the detection of increased sympathetic 
tonus, 


10600 

Rizzo, P, 1958 
[ON THE BEHAVIOR OF RETINAL RIVALRY DUR- 
ING HYPOXIC CONDITIONS AND UNDER THE AC- 
TION OF DRUGS] Sul comportamento della rivalita 
retinica in condizioni di ipossia e sotto l'azione di 
alcuni farmaci.—Rivista di medicina aeronautica 
(Roma), 21 (4): 736-743. Oct.-Dec. 1958. In Italian, 
with English summary (p. 741). 


The author investigated the effects of hypoxia and 
of certain drugs upon the phenomenon of retinal ri- 
valry (binocular antagonism). A chromatic test (red- 
green) was used for the grade of imbalance and the 
two rod tests were used for simultaneous perception. 
A low oxygen mixture (10% O9, 90% nitrogen) was 
used to induce hypoxia. Drugs were administered as 
follows: orally—strychnine, 2 mg. per day for a 
week; methedrine (desoxyephedrine), one tablet; 
conjunctivally—1% strychnine sulfate every 5th min- 
ute for 1/2 hr.; 1% methedrine collyrium and inter- 
medin Chibret (same dosage); and intramuscularly— 
1 mg. strychnine, Although the results failed to 
show a high degree of statistical significance, hy- 
poxia had a stronger influence than drugs on retinal 
rivalry since it produced an increase of the red/ 
green ratio; no influence on simultaneous perception 
was detected. (Author's summary, modified) 


10601 
Rodbard, S., 1959 
and M. Harasawa 
THE PASSIVITY OF THE PULMONARY VASCULA- 
TURE IN HYPOXIA,—Amer. Heart Jour., 57 (2): 
232-239. Feb. 1959. 


The blood flow through each of the main pulmonary 
arteries was measured by rotameter in the pentobar- 
bitalized thoracotomized dog. Induction of hypoxia 
by unilateral or bilateral insufflation of nitrogen or 
10% oxygen produced increases in pulmonary sys- 
tolic and mean arterial pressures, but the diastolic 
pressure was unaffected. The cardiac output was 
increased in every instance. The calculated pulmo- 
nary vascular resistance was unchanged. These data 
challenge the concept that hypoxia produces pulmo- 
nary vasoconstriction. Instead, the pulmonary vas- 
culature appears to be passive under these circum- 
stances. (Authors' summary) (43 references) 


10602 
Rossen, R., 1961 
E. Simonson, and J. Baker 
ELECTROENCEPHALOGRAMS DURING HYPOXIA 
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IN HEALTHY MEN: RESPONSE CHARACTERIS- 
TICS FOR NORMAL AGING. —— Arch. Neurol., 
5 (6): 648-654. Dec. 1961. 

Twenty older healthy men with a mean age of 
59.6 years and 33 young healthy men with a mean 
age of 22.9 years were breathing a mixture of 10% 
oxygen and 90% nitrogen for 10-12 minutes. Their 
EEG's were reviewed for abnormalities (appear- 
ance of slow waves with a frequency below 8 cy- 
cles per second). Ten (30.3%) of the young men 
showed slowing on EEG, while abnormalities were 
found for only 2 (10%) of the older men. The mean 
decrease in arterial oxygen saturation during hy- 
poxia was significantly greater in those subjects 
whose EEG's exhibited slowing. The EEG in older 
healthy men was relatively stable despite a mean 
drop in arterial oxygen saturation which was 
greater than that for young men. In older healthy 
men, neurons in the mesencephalic reticular sub- 
stance which trigger electrical changes in the cor- 
tex may be less sensitive to hypoxia. Cerebral ar- 
teries of older healthy men may not constrict as 
completely or with as acute sensitivity to the stim- 
ulus of hypoxia or hypocapnia as the arteries of 
young men. Because of these arterial changes, oxy- 
gen exchange to the brain tissue during hypoxia 
may not be so severly restricted. (Authors' sum- 
mary, modified) 


10603 


Rudomin Z. P., 1959 

D. Erlij, and P. Eberstadt 
[EFFECT OF HYPOXIA AND HYPOVENTILATION 
ON TEMPORAL AND SPATIAL SUMMATION OF 
THE CARDIOINHIBITOR CENTER| Influencia de la 
hipoxia a hipoventilacidn sobre la sumacion temporal 
y espacial del centro cardioinhibidor.——Acta physi- 
ologica latino-americana (Buenos Aires), 9 (3): 209- 
221. 1959. In Spanish, with English summary (p. 
220). 

Hypoxia or hypoventilation enhanced the reflex re- 
sponses obtained by depressor nerve stimulation in 
anesthetized rabbits. This effect was independent of 
pulmonary volume and was mainly due to pulmonary 
chemoreceptor discharges that reach the cardioin- 
hibitory centers. It is noted that the degree of tem- 
poral and spatial summation also depends upon ven- 
tilation. The frequency which the system follows, and 
the magnitude of responses are greater during hypo- 
ventilation or hypoxia than those found under hyper- 
ventilation or 100% Op inhalation. Hypoxia and hy- 
poventilation generally reduce or slightly increase 
the effect obtained by stimulation of the peripheral 
end of cut vagi. (From the authors’ summary) 


10604 
Russo, R. P. 1960 
[HYPOXIA ] Hipdxia. —— Caderno de terapéutica 


labor (Sao Paulo), 5 (2): 91-99. May 1960. In 
Portuguese. 


A brief review is presented of the classification 
and manifestations of hypoxia, with special refer- 
ence to physiopathology, symptomatology, and treat- 
ment. The following classes of hypoxia are dis- 
cussed: atmospheric, ventilatory, alveolar, anemic 
(or hemoglobic), stagnant, histotoxic, diffuse, and 
emergency hypoxia. 


10605 


Saito, M. 1960 
EXPERIMENTAL STUDY ON THE TISSUE WATER 
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AND ELECTROLYTE BALANCE DURING ACUTE 
INDUCED ANOXIC ANOXIA, —- Mie Med. Jour. 
(Tsu, Japan), 10 (3): 259-281. Nov. 1960. 


Anoxic anoxia induced in 15 rabbits by partial 
obstruction of the air passage produced an increase 
in plasma potassium and magnesium levels, and an 
increase in the water content of the liver and ab- 
dominal muscles. On the other hand, the magne- 
sium content in the liver and abdominal muscles 
decreased, as did the potassium content in the 
brain, abdominal muscles, and liver. No signifi- 
cant variations were measured in renal potassium 
content, or in the sodium and chloride level of the 
plasma and tissues. Potassium tended to shift 
from the intracellular to the extracellular space 
during anoxic anoxia, especially in the liver. (67 
references) 


10606 

Sanotskaia, N. V. 1961 
[CHANGES IN OXYGEN TENSION IN THE TISSUES 
DURING HYPO- AND HYPEROXIA] Izmeneniia na- 
priazheniia kisloroda v tkaniakh pri gipo- i giper- 
oksii. —— Biulleten' eksperimental'noi biologii i 
meditsiny (Moskva), 51 (6): 33-37. June 1961. In 
Russian, with English summary (p. 37). 

Experiments were performed on cats under ure- 

thane anesthesia. Dynamics of the oxygen tension 
were studied in various tissues in hypo- and hyper- 
oxia. As shown, alterations in the tissue oxygen 
tension in hypoxia follow the changes in the degree 
of oxygen saturation of arterial blood, being slightly 
delayed in time as compared to the former; with 
the rise of the partial oxygen pressure in the in- 
spired air, the increase of the tissue oxygen ten- 
sion is the greater, the higher the oxygen concen- 
tration in the inspired gas mixture. The latent pe- 
riod of oxygen tension changes is shorter in the 
brain than in the skeletal muscle. (Author's sum- 
mary) 


10607 
Sendroy, J. 1958 
RELATIONSHIP OF OXYGEN DEBT TO BLOOD 
LACTATE AND PYRUVATE IN RESPIRATORY HY- 
POXIA,——Naval Medical Research Inst., Bethesda, 
Md. (Project no. NM 004 006.04.02). Research Re- 
port (vol. 16, p. 831-844), Oct. 3, 1958. AD 210 415 


In experiments carried out on anesthetized dogs, 
90 Oxygen debt estimates were obtained from 29 an- 
imals subjected to varying degrees of atmospheric 
hypoxia by the breathing of 15, 10, and 8% Og; the 
oxygen tensions of the gases approximated those at 
altitudes of 9,000, 19,000, and 24,000 feet, respec- 
tively. These oxygen debt values were studied: res- 
piratory Og, total lactate, and "excess lactate". Dur- 
ing the breathing of 15% oxygen, there were indications 
of a lack of oxygen deficiency. Anoxia at 10% oxygen 
level produced a borderline situation in which physi- 
ological mechanisms did or did not successfully pre- 
vent tissue oxygen deficiencies, At 8% Op level, all 
animals suffered a metabolic oxygen deficiency, in 
respect to all aspects of Og transport and supply to 
the tissues. Lacticacidemia was at its highest, as 
were the respiratory, and "excess lactate" oxygen 
debts. Hyperventilation, per se, produced an accumu- 
lation of lactate, despite an improvement in oxygen- 
ation; however, the effect on any ''excess lactate" 
or respiratory O92 debt was always in a downward di- 
rection. The results provide additional support for 
the view that blood or body total lactate is unrelated 
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to oxygen debt, but that "excess lactate" affords a 
reliable measure of tissue oxygen deficiency. (Au- 
thor's abstract, modified) (35 references) 
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Schneider, M. 1961 
SURVIVAL AND REVIVAL OF THE BRAIN IN AN- 
OXIA AND ISCHEMIA,—In: Cerebral anoxia and the 
electroencephalogram, p. 134-143. Springfield, Illi- 
nois: Charles C Thomas, 1961. 


An attempt was made to find the boundary between 
reversible disturbances of function and irreversible 
damages caused by anoxia. In acute and complete is- 
chemia or anoxia of the brain, its functions are para- 
lyzed within a few seconds, although evoked potentials 
are noticeable up to the third minute. In ischemia 
and anoxia, the first cells to suffer are those that lie 
close to the circumference of a tissue cylinder at the 
venous end of the capillaries. This is significant in 
the brain since the failure of only a few cells may 


cause the breakdown of an entire complex of functions. 


Within a short period of time, the paralyzed function 
can be revived, The narrow functional and structural 
stability of the brain is attributed to its high require- 
ment for energy and to the fact that it has only lim- 
ited anaerobic reserves. After an anoxia of ten min- 
utes the reserves are exhausted, and metabolism for 
maintenance of life cannot be provided any more. 

The liver, like the brain, is sensitive to anoxia. In 
the liver, however, this is not due to a lack of sub- 
strate but to a lack of enzymes. (Author's summary, 
modified) (50 references) 
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Schumacher, K. 1958 
{ON A NEW METHOD FOR THE DETERMINATION 
OF HUMAN EFFICIENCY RESERVE BY MEANS OF 
HYPOXIA] Uber eine neue Methode zur Bestimmung 
der menschlichen Leistungsreserve mit Hilfe des 
Sauerstoffmangels.——Deutsche Versuchsanstalt fiir 
Luftfahrt (Mulheim, Germany), Report no. 72, Aug. 
1958. 31 p. In German, with English abstract. 


An apparatus has been developed for the quantita- 
tive measurement of efficiency reserve in anoxia. 
Subjects are required to place appropriately sized 
balls from a continuously replenished supply in five 
holes of 9 to 20 mm. diameter. In preliminary test- 
ing under normal conditions the rate of placement 
has been found to be constant after 1-3 minutes for 
a minimum of one-half hour, and shows little varia- 
tion between individuals. In anoxia, changes in the 
rate of placement are automatically recorded as a 
percentage of an established maximum standard. 
The efficiency reserve of experimental anoxic sub- 
jects has been found to conform to two general types, 
within which wide individual variation is seen. The 
first type is characterized by an initial period of 
high performance, followed by a rapid decline in ef- 
ficiency. Pulse rate during oxygen breathing at a 
simulated altitude of 7500 m. is high (100-120/min.), 
and increases to 130-150/min. when the oxygen sup- 
ply is discontinued. The second type noted is char- 
acterized by a gradual decline of performance in 
anoxia and a greater total reserve. -Pulse rate re- 
mains at a normal level during oxygefi breathing, and 
increases to a relatively low level in anoxia (110- 
130/min.). ° 
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Shcherbak, I. G. 1959 
[THE PHOSPHORUS FRACTIONS OF MUSCLE DUR- 
ING HYPOXIA] Fosfornye fraktsii myshts pri gipok- 
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sii.——Biulleten' eksperimental'noi biologii i medit- 
siny (Moskva), 47 (6): 40-43. June 1959. In Russian, 
with English summary (p. 43). 

English translation in: Bull, Exper. Biol. Med. 
(Consultants Bureau, New York), 47 (6): 693-695. 
June 1959, 


Changes in the phosphorus fractions of skeletal 
muscle were studied in 42 normal rats and in 42 rats 
subjected for one hour to a lowered barometric pres- 
sure of 190 mm, Hg (corresponding to an altitude of 
approximately 10,000 meters). Biochemical exam- 
ination showed a decrease in the content of creatine 
phosphate, acid-soluble phosphorus, and total phos- 
phorus, no change in the concentration of preformed 
inorganic phosphorus, and a statistically unconfirmed 
increase in the lipoidal phosphorus content of excised 
thigh muscle of animals subjected to anoxia, 
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Shmidt, Z. N. 1960 
[ON THE MECHANISM OF CHANGES IN THE 
PERMEABILITY OF BIOLOGICAL BARRIERS 
DURING REDUCTION OF ATMOSPHERIC PRES- 
SURE] K mekhanizmu izmenenii pronitsaemosti 
biologicheskikh bar'erov pri snizhenii atmosfernogo 
davleniia. —— Doklady Akademii nauk SSSR (Mosk- 
va), 132 (5): 1216-1218. June 11, 1960. In Russian. 


The permeability of the blood-brain and blood- 
aqueous humor barriers was studied under the 
following conditions: (1) rapid ascent to 12 km. 
simulated altitude (19 rats), (2) rarefied atmos- 
phere of 145 mm. Hg, but with a partial pressure 
of oxygen between 101-123 mm. Hg (10 rats), and 
(3) gradual asphyxia in a sealed container with and 
without COg removal (20 rats). The relative per- 
meability for injected radioactive phosphorus was 
calculated from the amount of P32 present in the 
brain and aqueous humor expressed as per cent of 
the amount of isotope in the blood serum (relative 
activity). The results indicate a significantly in- 
creased P32 content in the brain and aqueous hu- 
mor under condition (1); no increase under condi- 
tion (2); and a reduction in PY“ content under con- 
dition (3). It is concluded that the shift in acid- 
base equilibrium (gaseous alkalosis) due to com- 
pensatory hyperventilation in hypoxia leads to in- 
creased transfer of the acid phosphate ion into the 
brain tissue and aqueous humor. Reduced baromet- 
ric pressure without hypoxia does not shift the 
acid-base equilibrium and the transfer of phosphate 
ions does not increase. 
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Shoshiev, L. N. 1959 
[ON THE MECHANISM OF HEMOGLOBIN SYNTHE- 
SIS IN OXYGEN STARVATION] O mekhanizme sin- 
teza gemoglobina pri kislorodnom golodanii.—Ukra- 
inskyi byokhymychnyi zhurnal (Kyiv), 31 (1): 43-52. 
1959. In Russian, with English summary (p. 51-52). 


The mechanism of the stimulating action of oxygen 
insufficiency on hemoglobin synthesis was studied in 
rabbits. The intensity of hemoglobin synthesis was 
estimated by the quantity of radioactive sulfur in the 
hemoglobin composition after administration of me- 
thionine S25, If the rabbit is kept in a rarefied at- 
mosphere, the rate of hemoglobin synthesisincreases 
sharply, the rise becoming more pronounced with the 
duration of stay. The acceleration inthe rate of he- 
moglobin synthesis is caused by the appearance of a 
specific erythropoietic factor in the plasma. This 
factor may pass from the blood into the urine of hy- 
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poxic animals. If the plasma and urine of the hypoxic 
rabbits are injected into a rabbit under normal con- 
ditions, a sharp increase of the rate of methionine 
$35 incorporation into the hemoglobin is observed. 
Hemopoietine can be concentrated by extracting it 
from aqueous solutions by means of chloroform. It 
is heat-resistant, soluble in chloroform, cannot be 
precipitated by trichloracetic acid, is not affected by 
1 N NaOH at 100° C. for 5 minutes, does not pass 
through a cellophane membrane during dialysis, and 
is destroyed by 1 N HCL at 100° C. for 5 min. He- 
mopoietic activity is observed after subcutaneous 
and intraperitoneal administration; oral administra- 
tion of the preparations is ineffective. Hemopoietin 
is heterospecific, and human hemopoietin, isolated 
from the urine of wounded men after considerable 
loss of blood, is effective in rabbits. (Author's sum- 
mary, modified) 
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Sidorov, O. IU. 1959 
[CHANGES IN THE EXCITABILITY AND LABILITY 
OF THE OPTIC ANALYZER UNDER THE CONDI- 
TIONS OF REDUCED BAROMETRIC PRESSURE] 
Izmeneniia vozbudimosti i labil'nosti opticheskogo 
analizatora v usloviiakh ponizhennogo barometri- 
cheskogo davleniia. —-Voenno-meditsinskii zhurnal 
(Moskva), 1959 (3): 27-31. March 1959. In Russian. 

English translation in: Military Medical Jour- 

nal, 1959 (3): 42-48. New York: U. S. Joint Pub. 
Research Serv., No. 1702-N, June 26, 1959. (Avail- 
able from Office of Technical Services, U. S. Dept. 
Commerce) 

Changes in the excitability of the optic analyzer 
were determined using the indices of chronaxia and 
rheobase. The lability of the optic analyzer was 
measured by the critical interval of discreteness, 
i.e., the interval at which two successive light 
flashes are distinguished as two rather than one. 
Subjects were 180 aviation candidates (ages 17-18 
yrs.) in good physical condition. The observations 
were made after preliminary dark and altitude adap- 
tation in a darkened pressure chamber at 2000 m. 
and 5000 m. simulated altitude under several exper- 
imental conditions. The excitability and lability of 
the optic analyzer are reduced in the majority ofthe 
subjects at altitude. The reduction is greater at 
5000 m. The changes in the rheobase, chronaxia, 
and the interval of discreteness are dependent on the 
reduction of blood oxygen at altitude; however, at 
2000 m. altitude the changes in rheobase and chro- 
naxia occur sooner and are longer in duration than 
the registered reduction of blood oxygen. The chro- 
naxia is the more sensitive excitability index under 
high-altitude conditions. Breathing of oxygen at al- 
titude completely prevents reduction in excitability 
and lability of the optic analyzer. Addition of CO9 
to the inhaled air (3.5-4%) at 5000 m. markedly re- 
duces the changes in excitability and lability of the 
optic analyzer. 
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Simonson, E, 1961 
EFFECTS OF AGE ON THE CHANGES OF EX- 
TRACRANIAL CIRCULATION DURING HYPOXIA. 
—— Circulation Research, 9 (1): 18-22. Jan. 1961. 


Changes in pulse tracings of the forehead (as 
indicators of the relative changes of the peripher- 
al blood flow) were compared by impedance pleth- 
ysmography in 58 young men (average age, 23.4 
years) and 68 older men (average age, 59.5 years) 
during hypoxia (breathing a 10 per cent Oo, 90 
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per cent nitrogen mixture). The peak amplitude of 
the pulse tracings from the older men increased 
significantly, but there was no significant change 
in the younger group. The height of the dicrotic 
notch increased in the older men and decreased 
in the younger men, In both groups, the cycle 
length decreased, and the relative peak time in- 
creased significantly during hypoxia. The absolute 
peak time decreased in the older group and did 
not change in the younger group. The amplitude 
changes in hypoxia were related to the decrease 
of arterial oxygen saturation in the older men, but 
not in the younger. It is suggested that hypoxia is 
a stronger stimulus for the reaction of extra- 
cranial circulation in older subjects. (Quoted in 


part) 
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Skrypin, V. A. 1960 


[THE SIGNIFICANCE OF CARBON DIOXIDE IN 
ANOXIA] Znachenie ugol'noi kisloty pri 
kislorodnom golodanii organizma,——Voenno- 
meditsinskii zhurnal (Moskva), 1960 (1): 65-71. 
Jan, 1960. In Russian, 

English translation in: Military Medical Journal, 
1960 (1): 104-113. New York: U.S, Joint Pub. 
Research Serv., No, 1374-N/26, May 31, 1960. 
(Available at Office of Technical Services, U. S. 
Dept. Commerce) 


It has been established that during ascent to 
moderate altitudes in the range of 6,000 and 10,000 
m, in the altitude chamber the time reserve of the 
individual is increased if 6-7% COg is added to the 
atmospheric air. The added COg stimulates respira- 
tion (thus preventing apnea) and significantly reduces 
the oxygen consumption.—A further study is re- 
ported which investigated the effects of breathing 
carbogen at higher altitudes (13,500-14,500 m.) ina 
pressure chamber, Instead of improving the time 
reserve, carbogen breathing hastened the general 
deterioration process in hypoxia and shortened the 
time reserve of individuals with high anoxia toler- 
ance, The use of COs at high altitude is limited by 
the extremely reduced barometric pressure and the 
low oxygen content of the inhaled mixture, 


10616 | 
Slamen, J., 1961 


F. Medla, and P, Steiner 
[THE EFFECT OF ANOXIA ON POTASSIUM AND 
SODIUM LEVELS IN THE ExPERIMENT] Vplyv 
anoxie na hladinu kdlia a ndtria v experimente. — 
Bratislavské lekd4rske listy (Bratislava), 41 (8): 
477-481. 1961. In Slovak, with English summary (p. 
481). 

The potassium levels in the venous blood of var- 
ious organs are directly dependent on the degree 
of anoxia in the particular organ. Perfusion with 
oxygenated blood maintains potassium within nor- 
mal levels in the coronary sinus. The striated mus- 
cle is capable of potassium absorption from arte- 
rial blood under anoxia as well as in normal con- 
ditions. This capacity of the skeletal musculature is 
more clearly evident if the potassium level is in- 
creased experimentally in the arterial blood, 
(Authors' summary, modified) 
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Soussen, G., 1961 


and H. Chassaing 
QUANTITATIVE EVALUATION OF EEG CHANGES 
DURING HY POXIA.—In: Cerebral anoxia and the 
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electroencephalogram, p. 209-213. Springfield, Il- 
linois: Charles C Thomas, 1961. 


Electroencephalographic changes during hypoxia 
are evaluated using Drohocki's integrator, and the 
number of electrical signals occurring during equal 
periods of time is measured by electrochonogram 
(EChG). A brief review is presented of electro- 
chronogram (EChG). A brief review is presented of 
electrochronographic evaluations of changes in av- 
erage amplitude of cerebral potentials during hy- 
poxia induced by breathing a mixture low in oxygen 
or air in a low pressure chamber. In normal sub- 
jects, mild anoxia gave rise to three visible stages 
in EChG: no change, increase during ascent, and 
decrease each time the ascent was stopped. EChG 
changes during more severe hypoxia were recorded 
from rabbits, with these results: (1) In animals ex- 
posed to lasting and severe hypoxia, EChG reaches 
a maximum and then decreases at altitudes varying 
from 6000 to 9000 meters. (2) The decreasing per- 
iods persist until electrical silence supervenes 
abruptly, preceded by a short period of preterminal 
EChG increase. (3) In all the experiments, varia- 
tion of EChG were independent of cardiac rhythm and 
rate of resaturation of oxygen in the blood, but fol- 
lowed closely the changes of respiratory rhythm. 
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Sparvieri, F. 1960 
‘EFFECTS OF BAROMETRIC DECOMPRESSION 
AND OF SOME TRANQUILIZING DRUGS ON THE 
SPONTANEOUS MOTOR ACTIVITY OF THE MOUSE} 
Effetti della depressione barometrica e di alcuni 
farmaci tranquillanti sulla attivita motoria spon- 
tanea del topino. —— Rivista di medicina aero- 
nautica e spaziale (Roma), 23 (3): 397-402, July- 
Sept. 1960. In Italian, with English summary (p. 
401). 

Spontaneous motor activity of normal mice was 
registered kymographically at an average of 128 
oscillations per hour, of variable amplitude, The 
same animals decompressed to a simulated altitude 
of 8,000 meters showed a reduction in activity, 
with an average of 111 oscillations per hour of re- 
duced amplitude. The administration of meproba- 
mate at ground level induced a more marked de- 
crease in activity of the animals (84 oscillations, 
with reduced amplitude). Chlorpromazine adminis- 
tration induced a still greater decrease in activity 
(77 oscillations), The effect of anoxia and the tran- 
quilizing agents combined caused practically com- 
plete immobility in the mice. Tranquilizing agents 
affect the nervous system activity, already de- 
pressed by anoxia, and especially inhibit the coor- 
dinated spontaneous movements of walking, climb- 
ing, etc., which are normally related to cortical 
function. 
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Strumza, M. V. 1959 


[ADAPTATION TO INTERMITTENT HYPOXIA. I, 
WEIGHT VARIATIONS] Adaptation a l'hypoxie 
intermittente. I, Variations pondérales.——Comptes 
rendus de la Société de biologie (Paris), 153 (7): 
1141-1144. July 11, 1959. In French. 


Rats exposed to a hypoxic (10% oxygen) atmos- 
phere for eight hours per day for five days a week 
constantly showed a weight loss, During the two 
days they were exposed to normal air after the 
five days of intermittent hypoxia, the animals gained 
more weight than the controls. Adaptation to inter- 
mittent hypoxia was established within two to six 
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months as indicated by the increase of the hypoxic 
emaciation, 


10620 
Strumza, M. V., 1959 
and M. Narran 

[ADAPTATION TO INTERMITTENT HYPOXIA. II. 
NUTRITION AND NITROGEN BALANCE] Adaptation 
a l'hypoxie intermittente. II. Alimentation et bilan 
azote. Comptes rendus de la Societe de biologie 
(Paris), 153 (10): 1538-1542. 1959. In French. 


A decrease in total food intake and a progressive 
loss of weight were observed in rats exposed to inter- 
mittent hypoxia (10% Og, 8 hours a day, 5 days a 
week). Food intake during periods of exposure to air 
was greater than that of controls. Digestion of pro- 
tein and the nitrogen balance were unaffected by hy- 
poxia. After two to six months of exposure, an adap- 
tation was apparently effected, and the weight dis- 
turbances were no longer observed. 


10621 
Strumza, M. V. 1961 


[—fYPOXIA IN NORMAL FLIGHT CONDITIONS] 
L'hypoxie dans les conditions normales du vol. 
— Revue de médecine aéronautique (Paris), 1 
(1): 37-58. Sept. 1961. In French, with English 
summary (p. 37-38). 


This is a review of physiological reactions to 
hypoxia as encountered in flight. These include 
effects on the blood oxygen, acid-base equilibrium, 
blood, coagulation, circulation, nervous system, 
sensory apparatus, neuromuscular system, kidneys, 
endocrine glands, digestive system, and metabolism. 
Discussion is presented on the mechanisms of 
hypoxic hyperventilation, and the effects of hyper- 
ventilation. (189 references) 
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Strumza, M. V., 1958 
and M. Vermot 
[EFFECT OF GLUCOSE AND CO2 ON ANOXIC CON- 
VULSIONS | Influence du glucose et du CO2 sur les 
convulsions anoxiques.——Journal de physiologie 
(Paris), 50 (2): 524-526. March 1958. In French. 


Experiments were conducted to determine tne role 
of hypoglycemia and hypocapnia in the occurrence of 
convulsions during anoxia. Rabbits decompressed at 
a rate of 20 mm. Hg oxygen partial pressure per 
minute showed convulsions at an oxygen partial pres- 
sure of 23.5-40 mm. Hg. The oxygen level at waich 
convulsions occurred was increased from an average 
of 27 to 33.9 mm. Hg by the intraperitoneal injection 
of insulin, and was decreased to 25.9 mm. Hg by the 
intravenous administration of a glucose solution. 
Stimulation of respiration to increase nypocapnia by 
phenylaminopropane or pancreatic hormone increased 
the convulsion level, but depression of respiration 
with morphine had no effect. Decompression in an 
atmosphere containing 10% CO2 significantly de- 
creased the anoxic convulsion level. It is concluded 
that both hypoglycemia and hypocapnia increase sus- 
ceptibility to convulsions during anoxia. 
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Stupfel, M., 1961 
and J. Roffi 


[EFFECT OF ANOXIA AND DIFFERENT LEVELS 
OF CARBON DIOXIDE ON THE NORADRENALINE 
AND ADRENALINE CONTENT OF THE RAT 

BRAIN] Action de l'anoxie et de différents taux de 
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gaz carbonique sur le contenu en noradrénaline et 


en adrénaline du cerveau de rat. —— Comptes ren- 


dus de la Société de biologie (Paris), 155 (2): 237- 
240. 1961. In French. 

Fifty-nine adult rats exposed for one hour to a 
hypoxic atmosphere (5-10% oxygen) showed a de- 
crease of 23% in the level of cerebral noradrenal- 
ine content. An atmosphere of 5%, 10%, or 20% 
carbon dioxide produced no modifications in the 
level of cerebral catecholamines. The fluoromet- 
ric method of von Eurler and Flading was used to 
determine cerebral noradrenaline and adrenaline 
contents in vitro. Sex of the animal produced no 
significant variations, although younger animals 
tended to have lower levels. 
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Szegvdri, G., 1961 


I. Vdrnai, and S. Donhoffer 
THE EFFECT OF HYPOXIA ON COLONIC AND 
MUSCLE TEMPERATURES IN THE RAT: THE 
LOCALISATION OF THERMOREGULATORY HEAT 
PRODUCTION. —— Acta physiologica Academiae 
scientiarum hungaricae (Budapest), 19 (1-4): 287- 
292. 1961. 


Exposure of adult male rats to 12% oxygen at 
21° C. initiated an immediate fall in heat produc- 
tion. Colonic temperatures declined 1.10° C. in the 
first ten minutes, while the fall in muscle tempera- 
ture was much less rapid. Changing from 12% oxy- 
gen to air, heat production increased immediately, 
and a sharp rise in colonic temperature could be 
observed; muscle temperature continued to fall for 
some minutes. It is concluded that in the rat the 
internal organs play an important part in thermo- 
regulation at least within certain limits of ambient 
and body temperatures. (Authors' abstract, modi- 
fied) (23 references) 
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Szekeres, L., 1958 


G. Lichner, and F, Varga 
[THE DIFFERENCE IN SENSITIVITY OF THE MUS- 
CULATURE OF THE RIGHT AND LEFT HEART 
VENTRICLES TO HYPOXIA] Uber die verschiedene 
Empfindlichkeit der rechten und linken Herzkammer- 
muskulatur gegenuber Hypoxia.— Archiv fur Kreis- 
laufforschung (Darmstadt), 28 (2): 125-135. April 
1958. In German. 


Experiments were conducted in rabbits, dogs, and 
cats to investigate the comparative effects of hypoxia 
of the left and right ventricles of the heart. Hypoxia 
in isolated hearts decreased the amplitude of contrac- 
tion in the left ventricle by approximately 50% 
within several minutes, with no significant change 
in heart frequency or muscular tone. After 15 
minutes, muscle tone increased progressively 
and contractions gradually ceased. The right ventricle 
showed a lesser decrease in the amplitude of contrac- 
tion, and no change in muscle tone. Contractions of 
the right ventricle persisted during one hour of hy- 
poxia. Hearts exposed to hypoxia "in situ’ showed a 
similar difference in the response of the left and 
right ventricles. Arterial blood oxygen saturations 
below 50% in heart-lung preparations produced an 
impairment in the performance of the left ventricle, 
with an increase in pressure, while the right ventri- 
cle was not affected. Studies of ventricular homoge- 
nates revealed a higher rate of oxygen consumption 
in the left ventricle than in the right ventricle. It is 
suggested that the greater susceptibility of the left 
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ventricle to hypoxia may be related to its larger mus- 
cle mass and greater oxygen consumption. 


10626... 
Takacs, O., 1958 


and I, T. Tomity 
[ANALYTICAL STUDY OF THE LOWERING OF 
BODY TEMPERATURE CAUSED BY HYPOXIA AND 
HYPERCAPNIA] Analyse der durch Hypoxie und 
Hyperkapnie verursachten Korpertemperatursenkung. 
—-Acta physiologica Academiae scientiarum hun- 
garicae (Budapest), 13 (4): 355-364, 1958. In Ger- 
man. 


Rats exposed to hypercapnic and anoxic environ- 
ments and thereafter returned to normal conditions 
were treated with the following analeptic drugs: 
cardiazol (penta-methylentetrazol), nikethamide 
(pyridin-beta-carboxylic acid diethylamide), strych- 
nine, caffeine, and ''Aktedron" (d,1-alpha-phenyl- 
beta-aminopropane phosphate). Control animals 
were exposed to anoxia and carbon dioxide but not 
treated with the drugs. On the basis of observations 
regarding the re-awakening process of the animals. 
and upon measuring the rate of return of body tem- 
peratures to normal, the following conclusions were 
drawn with regard to the underlying mechanism: (1) 
Hypothermia can be achieved even under conditions 
of increased metabolism and temperature exchange; 
this implies that hypothermia induced by anoxia is 
not primarily attributable to paralysis of the chemi- 
cal thermoregulatory centers. (2) The restorative 
effect of the various analeptics administered in the 
experiment can be directly correlated to their ef- 
fects on body temperature. (3) The lowering of body 
temperature under anoxia is due to a decrease in 
function of the same centers that are affected by car- 
diazol and Aktedron. 


10627 
Toyooka, E. T., 1961 


and W. D. Blake 
EFFECT OF HYPOXIA ON SYMPATHOADRENAL 
ACTIVITY IN DOGS WITH MYOCARDIAL INSUF- 
FICIENCY. —— Amer. Jour. Physiol., 201 (3): 448- 
450. Sept. 1961. 


No changes were found in circulating or urinary 
catecholamines during mild hypoxia (breathing 8- 
10% oxygen) in normal dogs and in dogs with a de- 
creased cardiac reserve. This suggests that hypoxia 
was not sufficiently stressful to evoke any signif- 
icant increase in epinephrine secretion from the 
medulla. Since a consistent increase in hematocrit 
was found, it appears that there was increased 
sympathetic nervous system activity associated with 
splenic contraction, 


10628 
Ullmann, E, 1961 


ACUTE ANOXIA AND THE EXCRETION OF 
WATER AND ELECTROLYTE. —— Jour. Physiol. 
(London), 155 (3): 417-437. March 1961. 


A study was made of the effects of anoxia with 
and without concomitant hypocapnia on the volume 
and composition of the urine of healthy human 
adults. Oxygen-poor mixtures (14-8%) were ad- 
ministered to experimental subjects for about one 
hour. The excretion of sodium, potassium, bicar- 


‘bonate and chloride increased, and the ratio of 


(H+ + NH*+) ions to (Nat + K*) ions decreased if 
anoxia was accompanied by hypocapnia. If the de- 
velopment of hypocapnia was prevented, only trivial 
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alterations in urinary solute output were found. In 
most experiments anoxia led to polyuria and en- 
hanced the diuresis following ingestion of water; if 
anoxia caused distress, the subjects rapidly be- 
came oliguric. Fainting during anoxia was followed 
by profound oliguria and long-lasting, specific de- 
pression of sodium excretion. The changes in 
renal excretion which were associated with hyperp- 
nea, hypocapnia, distress, and the vasovagal syn- 
drome in anoxia were the same as those which ac- 
company these extra-renal disturbances if they 


arise from causes other than systemic oxygen lack. 


(From the author's summary) (43 references) 
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Vacca, C. 1958 
[COURSE OF SUCCINIC-DEHYDROGENASIC AND 
SUCCINIC -OXIDASIC ACTIVITIES IN RATS UNDER 
HYPOXIC CONDITIONS] Comportamento dell'attivi- 
ta succinico-deidrogenasica a succinico-ossidasica 
nei ratti in condizioni di ipossia. —— Rivista di me- 
dicina aeronautica (Roma), 21 (4): 715-724, Oct. - 


Dec. 1958. In Italian, with English summary (p. 721). 


The effects of acute hypoxia and prolonged dis- 
continuous hypoxia on succinic-oxidase and succinic- 
dehydrogenase activities in rat heart, kidney, liver, 
and skeletal muscles were studied. No significant 
variations in these activities occurred as a result of 
hypoxia, even though values differed from animal to 
animal, independent of treatment. Great variations 
were found, however, in the activities of lactic-, 
flavin-, and pyridine-dehydrogenase. These results 
can be explained in terms of the solubility of the two 
groups: the flavin and pyridine enzymes are rather 
soluble, certainly more soluble than the iron-por- 
phyrin enzymes, which are known to be localized in 
the mitochondria and are not affected by any change 
of cellular membrane permeability occurring during 
hypoxia. The different solubilities of the enzymatic 
systems studied by other investigators, together with 
other variables (experimental, conditions, methods, 
lability of the particular enzyme, etc.) could account 
for the contradictory results which can be found in 
the extensive literature on this subject. (Author's 
abstract, modified) 


10630 
Valdivia, E., 1960 


M. Watson, and C. M. S. Dass 
HISTOLOGIC ALTERATIONS IN MUSCLES OF 
GUINEA PIGS DURING CHRONIC HY POXIA,— 
A.M.A, Arch. Pathol., 69 (2): 87-96. Feb. 1960, 


Alterations in the mitochondria and in the number 
of capillaries of muscle sections from adult male 
guinea pigs exposed to prolonged periods of simu- 
lated high altitude were studied. The animals were 
exposed to a simulated altitude of 16,500 ft. at 20° to 
25° C. for periods of (1) up to three months, (2) from 
five to ten months with brief relief every 48 hours, 
or (3) continuously for eight or ten months. Tissue 
sections from thigh muscles were studied by micro- 
scopic and electron-microscopic techniques. Sec- 
tions from animals exposed to altitude for up to three 
months showed only a slight increase in size of the 
mitochondria. Sections from the groups exposed for 
five months or more, however, showed significant 
alterations in the mitochondria pattern. The number 
of peripheral and perinuclear mitochondria was in- 
creased. Perinuclear clumps were more distinct, 
and the association of perinuclear mitochondria, 
muscle fiber nucleus, and red blood cell-filled capil- 
laries was more evident. Giant mitochondria were 
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frequently seen. The number of red blood cell-filled 
capillaries surrounding the muscle fibers was in- 
creased. Electron-microscopic examinations indi- 
cated a close packing of cristae mitochondriales to 
produce greater mitochondrial density. The changes 
observed may correspond with a greater efficiency 
of the respiratory enzymes and of the utilization of 
oxygen. 


10631 
Van Fossan, D. D., 1961 

E. E. Baird, J. D. Julian, and J. A. Webb 
EVALUATION OF THE POSTMORTEM TEST FOR 
HYPOXIA IN THE HUMAN. —— School of Aerospace 
Medicine, Brooks Air Force Base, Tex. Report no. 
61-55, May 1961. 12 p. 

The postmortem test for hypoxia is applicable in 
the human as it is in animals. A biochemical ex- 
planation for the hypoxia test has been presented. 
Normal values for humans have been experimen- 
tally established. The result of the hypoxia test 
correlates with the clinical history in 85 to 94 per- 
cent of cases. Lactic acid levels to be found in 
association with various causes of death have been 
determined. Possible causes of misinterpreting test 
results are pointed out. The outcome of the test is 
not affected by age, race, sex, postmortem inter- 
val, nor various disease conditions. (Authors' sum- 
mary) (32 references) 


10632 


Voitkevich, V. I. 1960 
[CHANGES IN THE BLOOD VOLUME OF THE 
BRAIN AND IN THE BLOOD HEMOGLOBIN CON- 
TENT OF RATS AND THEIR DESCENDENTS 
ACCLIMATIZED TO CHRONIC HY POXIA| Izmenenie 
kolichestva krovi v mozgu i kolichestva gemoglobina 
v krovi u akklimatizirovannykh k khronicheskoi 
gipoksii krys i u ikh potomstva.— Fiziologicheskii 
zhurnal SSSR (Leningrad), 46 (1): 78-83. Jan. 1960. 
In Russian, with English summary (p. 83). 


Cerebral blood volume and hemoglobin content 
were determined at various times in rats acclima- 
tized to hypoxia, and also in their descendants 
living under chronically hypoxic conditions (10.5% 
O2 + 89.5% N2 at normal atmospheric pressure), 
Determinations were also made in acclimatized 
rats returned to sea level and their descendants. 
Acclimatization to chronic hypoxia results in a 
25-45% increase of blood volume circulating through 
the brain, causing vasodilatation and new capillary 
formation, and an increase of the blood hemoglobin 
level. In the majority, the increase in the vascular 
capacity of the brain persisted for 3-6 months after 
return to sea level. The hemoglobin level returned 
to normal soon after removal from the hypoxic 
conditions. These effects of hypoxia were not trans- 
mitted to the offspring. (From the author's sum- 
mary) 


10633 
Wayne, H. H. 1958 


CLINICAL DIFFERENTIATION BETWEEN HYPOXIA 
AND HYPERVENTILATION. —Jour. Aviation Med., 
29 (4): 307-315. April 1958. 


An attempt was made to establish a basis for the 
differential diagnosis of hyperventilation and hypoxia 
in pilots by a comparative study of symptoms. Sub- 
jects were exposed to hypoxia at a simulated altitude 
of 25,000 feet and to voluntary hyperventilation at 
ground level until they were unable to write legibly. 
After complete recovery, the subjects were asked to 
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check on a form list their symptoms in order of fre- 
quency. Analysis of the results revealed no symp- 
toms that occurred in only one of the conditions. Dif- 
ferentiation between hypoxia and hyperventilation 
could not be made on the basis of either the presence 
or frequency of individual symptoms. Dizziness, 
tingling. light-headedness, and visual disturbances 
were the outstanding initial symptoms of both condi- 
tions. The end point was reached in an average of 
3.4 minutes in hypoxia, and in 2.2 minutes in hyper- 
ventilation. Mean recovery time was 0.7 minute in 
hypoxia and 0.8 minute in hyperventilation. No sig- 
niticant differences were found between medical of- 
ticers and others participating in the tests. It is con- 
cluded that a practical distinction between hypoxia 
and hyperventilation is not possible on the basis of 
symptomatology. An emergency procedure for pilots 
is recommended which provides the proper corrective 
action for hypoxia, hyperventilation, or carbon mon- 
oxide poisoning. 


10634 
Wing. K. G. 1959 


STUDIES OF BASIC COCHLEAR PHYSIOLOGY AND 
THE ENERGY METABOLISM OF THE COCHLEAR 
RESPONSE IN THE CAT,—Acta oto-laryngologica, 
Suppl, 148. 97 p. 1959. 


A series of experiments was performed in order 
to delineate roughly the importance and general types 
of metabolic activities underlying the ante- and post- 
mortem cochlear response at the round window of the 
cat to a steady tone of 4 kilocycles measured with a 
tuned voltmeter at intervals of 15 to 60 seconds. 
Blood pressures and pulse rates were recorded from 
a femoral artery. In most experiments, arterial he- 
moglobin and oxygen content were determined. The 
following conclusions were reached: (1) During life, 
nearly all of the sound-induced energy of the cochlea 
requires oxygen which is utilized chiefly through 
chemical reactions involving the enzyme cytochrome 
oxidase. (2) Under the stress of severe oxygen dep- 
rivation, the middle ear can function as a reservoir 
supplying accessory oxygen to the cochlea through the 
round window membrane. (3) During extreme hypoxia, 
anaerobic glycolysis is essential for the generation of 
most of the microphonics which can be elicited for 
some time after death; the role of anaerobic glycoly- 
sis in producing microphonics in the presence of nor- 
mal amounts of oxygen appears to be less immediate 
and less direct. (4) Pure oxygen and pure nitrogen 
introduced separately into the middle ear can revers- 
ibly alter the size of the response of the healthy coch- 
lea to sound; increased concentrations of carbon di- 


oxide can reversibly reduce the size of the microphonics. 


(90 references) 
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Woods, E. F., 1959 


and J. A. Richardson 
EFFECTS OF ACUTE ANOXIA ON CARDIAC CON- 
TRACTILITY.—Amer. Jour. Physiol., 196 (1): 203- 
206. Jan. 1959. 


AEROSPACE MEDICINE BIBLIOGRAPHY 1958-61 


Ventricular contractile force and arterial blood 
pressures were measured in anesthetized, vagoto- 
mized dogs rendered hypoxic by respiration with 
100% nitrogen. Marked increments in heart force 
and blood pressures were observed during brief 
nitrogen exposure, and during the period of reoxy- 
genation following substitution of room air for nitro- 
gen. Experiments in animals subjected to (1) bilat- 
eral adrenalectomy, (2) thoracic sympathectomy. and 
(3) total preganglionic sympathetic block indicate 
that the responses to acute oxygen lack are mainly 
due to stimulation of the sympathetic nervous system, 
while the responses to reoxygenation are dependent 
upon both the adrenal medullae and the sympaihetic 
nerves. (Authors' abstract) 
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Zagriadskii, V. P. 1959 
[VARIATIONS IN SUGAR, POTASSIUM, AND CAL- 
CIUM CONTENT OF BLOOD AND CEREBROSPINAL 
FLUID DURING HYPOXEMIC CONVULSIONS] 
Izmeneniia soderzhaniia sakhara, kaliia, i kal'tsiia v 
krovi i spinnomozgovci zhidkosti pri gipoksemi- 
cheskikh sudorogakh. — Fiziologicheskii zhurnal 
SSSR (Leningrad), 45 (1): 103-109. Jan. 1959. In 
Russian, with English summary (p. 109). 

English translation in: Sechenov Physiological 

Journal of the USSR (Pergamon Press, London), 45 
(1/2): 92-98. June 1959. 


Hypoxemic convulsions were induced in 20 dogs 
and 5 cats placed in a pressure chamber at a simu- 
lated altitude of 13,000 m. The blood-sugar level 
was found to rise during the convulsion, while the 
sugar content of the cerebrospinal fluid remained 
practically unchanged. If the animal's blood sugar 
level had been lowered by preliminary insulin ad- 
ministration, the convulsions set in earlier and ran 
a more stormy course. Conversely, preliminary 
administration of glucose delayed the appearance of 
convulsions. Potassium and calcium contents of 
blood plasma and of cerebrospinal fluid were subject 
to very siight variations during the convulsions, no 
regular trends being noted in their variations. (Au- 
thor's summary) 


10637 
Zilch, K. J., 1961 
and R. C. H. Behrend 

THE PATHOGENESIS AND TOPOGRAPHY OF 
ANOXIA, HYPOXIA AND ISCHEMIA OF THE BRAIN 
IN MAN,—lIn: Cerebral anoxia and the electroen- 
cephalogram, p. 144-163. Springfield, Illinois: 
Charles C Thomas, 1961. 


Hypoxic and anoxic damage influence the central 
nervous system in a generalized manner and produce 
secondary and tertiary complicating factors such as 
cardiovascular disturbances and disruptions in the 
regulation of respiration and circulation. Ischemic 
injuries are emphasized; subcorticaland cortical in- 
farctions in the terminal areas of one cerebral blood 
vessel and in the border areas between two vessels 
are described. (49 references) 











